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LOTI CAM POAN
T6i cam doan ddy 1a cong trinh nghién ctru cia riéng toi. Cac sb liéu,
két qua néu trong luan vin 1a trung thuc va chua timg dugc ai cong bd trong
bat ky cong trinh nghién ctru ndo khac.
Ba Ri - Viing Tau, nam 2019
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LOI CAM ON

Luan van Thac sy khoa hoc 1am hoc: “Nghién ciru sinh khoi va khd
ning hdp thu CO2 ciia rirng trong Keo lai tai Cong ty TNHH MTV Lim
Nghiép tinh Ba Ria Viing Tau” dugc hoan thanh theo chuong trinh Pao tao
Sau dai hoc cua truong Dai hoc 1am nghiép Phéan hiéu tai Déng Nai.

C6 duoc luan vin ndy, tic gia xin bay to 1ong biét on sau sic tgi Ban
giam hiéu, céc thay co trong Khoa dao tao sau daihoc, cac thay cb gido truc
tiép giang day d tao diéu kién giup d&, dong viéntac giaoan thanh luan van
nay. Pic biét tac gia xin bay to 1ong biét on,chan thanh va sau sic tgi PGS.
TS. Tran Quang Béo - ngudi hudng din khoa hecy da’tan tinh hudng dan tac
gia tir khi hinh thanh phat trién y tuong dén xay dung dé cuong, phuong phap
luan, tim tai liéu va c6 nhitng chi dan khoa hoc'quy bau trong sudt quéa trinh
trién khai nghién ctru va hoan thanh dé tai.

Xin chan thanh cam on su quan tams giup d& nhiét tinh, tao diéu kién
ctia Cong ty TNHH MTV Lam Nghiép Ba Ria Viing Tau di véi tac gia trong
qué trinh thu thap sé liéu ngoaitnghiép Va hoan thién luan van.

Téc gia xin bay to va guirloi<cam on dén ban bé, dong nghiép va ngudi
than trong gia dinh da dong vién. gitp do tac gia hoan thanh ban luan van nay.

Mic du d3 nd hec hét minh, nhung do trinh ¢4 han ché vé nhiéu mat,
nén luan vian khong-théstranh khoi nhirng thiéu sét nhat dinh. Tac gia rat
mong nhan duoc nhing Y kién dong gdp va xin chan thanh tiép thu moi y
kién dong gop do.

Xin chén treng cdam on!
Ba Ria — Viing Tau, nam 2019
Tac gia

V0 Thanh Phuc
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PAT VAN PE

Carbon dioxit (CO,): CO, v6i ham luong 0,03% trong khi quyén 1a
nguyén liéu cho qua trinh quang hop dé san xuat ning suat sinh hoc so cip &
cdy xanh. Thong thuong, lugng CO, san sinh mot cach tu nhién can bang véi
lugng CO, dugc str dung cho quang hop. Khi cdy xanh quang hop s€ lam gidm
luong CO,, nha ra khi O, can thiét cho su séng. Tuy nhién, hién nay con ngudi
dang c6 nhirng hanh dong nguy hiém 1a d6t nhién liéu hod thach va phé ring
da lam cho qua trinh trén mat c4n bang, c6 tac dongxau ti khi hau toan cau.

Trong chu trinh Carbontoan cau, Carbonduwéc luan ¢huyén giira bén “ho
chira” 16n: hoa thach va ciu tric dia chat, khi quyén, cac dai duong va cac hé
sinh thai trén can (Schimel et al., 2001). Sur dich €huyén gifta cac hod xay ra
chu yéu 13 dich chuyén Carbondioxit (CO,) trong ¢ac qua trinh dbt chay nhién
liéu, phan rd hoa hoc va khuéch tan, quang hop, ho hap, phan huy, chay ring
va dot nhién liéu sinh hoc hiéu khi va trong 15. Néu mot thanh phan trong sinh
quyén nhu sinh khéi gd bi thu nhoétlai c6 nghia 1a Carbondugc giai phong vao
khi quyén. Néu sinh khéi duoc tinglén, nd tré thanh noi tich liy va do d6 loai
bo va giam duoc cacrbon tir'khi quyéh. Xu thé ngay cang ting luong CO,
trong khi quyén (Keeling va Whorf=2002), mot phan cé thé dugc quy cho sinh
khdi (nhién liéu sinh hge)yciia thé gidi bi suy giam. Viéc theo doi tich liy
Carbon cua cac tham thuc vatitoan cau 1a rat quan trong. Udc tinh lugng tich
lity carbon tai mot/’kheang thoi gian nhat dinh rat co ¥ nghia, boi no cho thay
tiém ning cua tham thye vat dé giai phong hodc hap thu Carbon.

H¢ sinh thai trén can dong mdt vai trd quan trong trong chu trinh
Carbon toan cau (C). Ring nhiét déi ¢ Viét Nam lién tuc thay d6i do hé qua
ctia viéc khai thac rimg va chuyén doi sang cac loai hinh sir dung dat khac.
Boi két qua cua nhirng thay d6i nay, nhitng nghién ciru vé tich liiy Carbon cta
cac hé sinh thai rimg da duoc tién hanh trong vai nim qua ¢ Viét Nam. Luong
Carbon tich lily trong cac loai ring ty nhién ¢ Viét Nam tir 66,05 — 206,23
tanC/ha (Vi TAn Phuong, 2009). Trong khi d6, d6i véi cac loai rimg trong &

Viét Nam, tuy theo loai cdy trong va tudi cua ring ma lugng Carbon tich liiy
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c6 thé tir 4,8 — 173,93 tinC/ha (Ngd Dinh Qué, 2008). Di v6i cac trang thai
tham c6 va cay bui lugng Carbon tich lily c6 thé dat tir 4 — 20 tinC/ha (Vi Tan
Phuong, 2006).

Keo lai 1a loai khong chi mang lai hidu qua vé gi trj kinh t& ma con c6
gia tri vé sinh thai méi truong, co nhiéu dic tinh sinh thai hoc wu viét hon
nhiéu loai cdy trong rimg khac nhu sinh trudng nhanh, cé kha nang thich tng
véi nhiéu loai dat, nhiéu diéu kién 1ap dia khac nhau nén c¢6 kha ning dam bao
thanh cong trong cong tac trong rung. Pac biét Keo lai 1a mot loai cay tién
phong trong viéc cai thién cac ving dat suy thodi,/€ai tao moi trudng.

V&1 nhitng déc diém noéi trén Keo lai dudc nam ttong danh muyc co ciu
cay trong rimg 1am nghiép chil yéu & nudc ta. Vieé.nghién ctru su hap thuy
Carbon cuia rimg trong Keo lai dé xac dinh gid trivkinh té d6i véi chitc ning
phong hd méi truong sinh thai ciia rimg 1a mot nghién ctru khong thé thiéu
duge. Do d06, van dé dit ra 1a 1am thé nao dé lugng hoa duoc kha nang hép thu
Carbon ring Keo lai. Mic dau da é6 mot sénghién ctru vé linh vuc nay, song
cac nghién ctru d6 chi méi ¢ pham' vienoi khac nhu: & cac tinh Phu Tho,
Quang Tri, Binh Dinh, Déng Naiwva thanh phé Ho Chi Minh..

Ciing nhu nhiéu dia phweng khac, Cong ty TNHH Lam Nghiép Ba Ria
Viing Tau nam trén dia‘ban tinh Ba Ria Viing Tau 1 mot cong ty co tiém
nang 16n vé dat 1am nghiép dé.phat trién rimg trong nodi riéng va san xuat 1am
nghiép noi chung dd/eémhiing nd luc, cac bién phap ki thuat dé nang cao chat
luong cay keo lai demIai‘hiéu qua kinh té dang ké nhdm chu dong cung cip
ngudn nguyén lidu cho nganh cong nghiép ché bién gd nodi chung va ngudn
nguyén liéu bot gidy noi riéng tai Ba Ria Viing Tau. Do dé viéc nghién ciru
kha nang tich lity Cacbon & ring trong Keo thuan loai lam co s¢ khoa hoc cho
viéc ap dung chi tra dich vy mdi truong rung, gia tri thwong mai cia Carbon.
Xuat phat tir thyc tién d6, ching toi thuc hién dé tai “Nghién civu sinh khéi
va khd ndng hép thu CO; ciia rieng trong Keo lai tgi Cong ty TNHH MTV
Lam Nghiép tinh Ba Ria Viing Tau”.



Chuong 1. TONG QUAN VAN PE NGHIEN CUU
1.1. Trén thé gi6i

Sinh khéi va ning sut rimg 13 nhitng vin d& di duoc rat nhiéu tac
gidquan tAm nghién ctru. Tir nhitng nim 1840 trd vé trudc, da ¢ nhitng cong
trinh nghién ctru vé linh vyc sinh 1y thuc vat, dac biét 1a vai tro va hoat dong
diép luc thyc vat mau xanh trong qua trinh quang hop dé tao nén cac san
pham hitu co dudi tac dong clia cac nhan t6 tuy nhién nhu: dat, nudc, khong
khi va ning lugng anh sang mit troi. Y nghia cii@ viéc nghién ctu sinh khoi
theo Clough va Scott (1989) [32] 13 dwa vao nhfing uéc tugng vé sinh khéi va
nhirng ty 18 phat trién cta ching 13 co sé cho viéc’ude luong tong san luong
trong nhitng nghién ctru vé sinh thai, cho vié¢’danh gia su sinh loi tir nhitng
san pham kinh té cua ring va xdy dung nhiing phuong phap l1am sinh hoan
hao hon. Sinh khdi 12 don vi danh gia ning suat cua lam phan. Mit khac dé c6
duoc sb liéu vé hip thu cacbon/kha nihgva dong thai qua trinh hdp thu
cacbon cua ring, ngudi ta phdintinh 4 sinh khéi cua rumg (Ritson and
Sochacki, 2003) [35].Sang théky, XIX 'nho 4p dung cac thanh tyu khoa hoc
nhu hoa phan tich, hoa thuc vat' va-dac bi¢t 1a van dung nguyén 1y tuan hoan
vat chat trong thi€n nhi€ny, cadc.nha khoa hoc da thu dugc nhiing thanh tuyu
dang ké. Tiéu biéu cho linh vuc hay c6 thé ké dén mot so tac gia sau:

- Liebig (1862) lJawdau tién da dinh luong vé su tac dong cua thuc vat
t6i khong khi va phat.frién thanh dinh luat “tdi thiéu’. Mitscherlich (1954) da
phat trién luat tdi thiéu ctia Liebig thanh luat “ning suat”.

- Riley (1944), Steemann Nielsen (1954), Fleming (1957) da tong két
qué trinh nghién ctru va phat trién sinh khéi rimng trong cac cong trinh nghién
clru cua minh.

- Lieth (1964) d3 thé hién ning suét trén toan thé gidi bang ban dd ning
suat, dong thoi vé6i su ra doi ctia chuwong trinh sinh hoc qubc té “IBP” (1964)

va chuong trinh sinh quyén con ngudi “MAB” (1971) di tic dong manh mé



t61 viéc nghién ctru sinh khéi. Nhitng nghién ctru trong giai doan nay tap
trung vao cac dbi tuong dong co, savan, rimg rung 14, rirng mua thudng xanh.

- Duyiho cho biét thyc vat & bién hang nim quang hop dén 3x1010 tan
vat hitu co, con trén mat dat 1a 5,3x1010 tan. Riéng v6i hé sinh thai rimng
nhiétddi nang suit chat kho thuan tir 10 — 50 tdn/ha/nam, trung binh 1a 20
tAn/ha/nim, sinh khdi chat kho tir 60 — 800 tan/ha/ndm, trung binh 1a 450
tan/ha/nam (dan theo Lé Hong Phiic, 1994).

- Dajoz (1971) tinh toan ning sudt so cap/&ta motsd hé sinh thai nhu
sau: Mia & chau Phi 67 tin/ha/nam, rung nhigt dgi thisinh & Yangambi 20
tan/ha/nam, Savana cé My (Penisetum purpureum) e¢hau Phi 30 tan/ha/nim,
déng co tu nhién & Fustuca (Puc) 10,5 — 15,5 tan/ha/nim, déng co tu nhién
Deschampia va Trifolium ¢ ving 6n dgi\la 23,4 tan/ha/nim, con sinh khoi
(Biomass) cta Savana c6 cao Andropgon (Co Ghine): 5000 — 10000
kg/ha/nam. Ring thir sinh 40 — 504ubi & Ghana: 362.369 kg/ha/nam (dan theo
Duong Hiru Thoi, 1992).

- Canell (1982) da cong'bd, cong trinh “Sinh khdi va ning suit so cap
rimg thé giéi” trong d6 tip hopr600-cong trinh d3 dugc xuat ban vé sinh khoi
khé, than, canh, 14 va métisd thanh phﬁn, san phém SO cép cta hon 1.200 lam
phan thudc 46 nudce trén thé gidi.

- Theo Rodél/(2002):mic du ring chi che phii 21% dién tich bé mat
trai dat, nhung sinh khoi thud vat ctia n6 chiém dén 75% so véi sinh khéi thuc
vat trén can va lugng sinh trudong hang nam chiém 37%.

Khi nghién ctru vé sinh khéi, phuong phap xac dinh c6 y nghia rat quan
trong vi n6 lién quan dén do chinh xac ciia két qua nghién ctu, dy ciing 1a
van dé dugc nhiéu tic gia quan tim. Ty ting tac gia v4i nhitng diéu kién
khic nhau ma st dung cic phuong phap xac dinh sinh khdi khic nhau,

trongdo c6 thé ké dén mot so tac gia chinh nhu sau:



- Khi xem xét cac phuong phap nghién ctru Whitaker (1961,1966),
Mark (1971) cho rang “Sé do ning suét chinh 1a sé do vé tang truong, tich liy
sinh khéi & co thé thyc vat trong quin xa”.

- Ning suat so cdp tuyét ddi 1a lugng chat hitu co tich liy trong co
théthuc vat trong mgt don vi thoi gian trén mgt don vi dién tich, luong vat
chitndy méi thuc sy co ¥ nghia dbi voi doi sdng con ngudi. Tir ¥ nghia do,
Woodwell (1965) da dé ra phuong phap “thu hoach” dé nghién ctru ning suat
so cap tuyét doi.

- Newbuold (1967) dé nghi phuong phap™cay maw” dé nghién ctru sinh
khéi va ning sudt ctia lam phan tir cac 6 tiéu chudniPhuong phap nay duoc
chuong trinh qubc té “IBP” théng nhat ap dung:

- Sinh khdi rung cé thé xac dinhmhanh chong dua vao mbi lién hé gilra
sinh khéi voi kich thudc ciia cdy hodc cua tirng bo phan cdy theo dang ham
toan hoc nao d6. Phuong phap nay st dunig phd bién ¢ Bic My va chau Au
(Whitaker, 1966).

- Phuong phap ldy mAupté dé xac dinh sinh khéi dugc mo ta boi
McKenzie va cong su (2001).

- Theo Rayachhetrynet al.,(2001) [34], sinh khéi s& gia ting theo lugng
tang dudng kinh ngang nguc 44 trong d6 sinh khoi cac thanh phan gd chiém
83 dén 96% tong sinhekhodi-(Van et al., 2002) [43]. Alpian et al.(2013) [29]
cling c6 két qua nghién'ciu vé cay Tram Melaleuca cajuputi trén dat than bun
¢ Central Kalimantan, Indonesia, khi cay c6 duong kinh 16 cm s€ cho sinh
khdi khoang 230 kg, va khi cdy Tram bi thiéu nitrogen, sinh khdi ciing s&
giam di (Nguyen et al., 2003) [40].

- Emil Cienciala va cs (2006) [33] d& “Panh gia thay d6i Carbon rimng
Thong theo huéng dan cua IPCC tai Cong Hoa Séc”. Céc tac gia di sir dung
hai phuong phap dé udc tinh lugng Carbon tich ty trong sinh khdi cay do6 1a

dua vao h¢ s6 mo rong sinh khoi (BCEF) va dua trén so liéu c6 san vé khoi



lwong, mat do va 16p tudi. Két qua nghién ctru cho thiy luong Carbon tich tu
tang manh tir 203 tri¢u tan & nam 1990 1én 236 triéu tin & nam 2003 tuong
g voi lugng CO2 hip thu lan lugt & hai thoi diém 1a 475 triéu tin va 865
triéu tdn. O phuong phap thir hai, cic tac gia nghién ctru sinh khdi cua 4 loai
cay d6 1a Gié gai, Soi, Thong va Van sam. Két qua cho thiy trit luong cta cac
loai Van sam, Thong, Gié gai va soi trong nam 2003 lan luot 1a khoang 450
m3/ha, 100 m3/ha, 80 m3/ha va 25 m3/ha. Céc tacigia cling dé nghi sir dung
hé s6 chuyén d6i BEF cho cdy 1a kim 14 1,3 va cho cay larong 1a 1,4 & ving
on doi.

- Tai An Do, Bipal Kr Jan va cs (2009) [31] khi nghién ctru sinh khéi
Carbon trén mit dat va téc do tich liy Carbon cua 4 loai: Shorea robusta
Gaertn.f, Albzzia lebbek Benth, Tectona grandis Lin.f va Artocarpus
integrifolia Linn ¢ cung do tudi (6 nim tudi) cho thay: trong mua dong cac
loai Shorea robusta, Albzzia lebbek, ‘Fectona grandis va Artocarpus
integrifoli co téc do hap thu Carbon.trung binh tir mdi truong xung quanh lan
luot 14 11,13g/h; 11,86 g/h; 2,57 g/h va 4,22 g/h. Tuong duong véi lugng
Carbon tich Ily hang nam tuong ung la 8,97 tdn C/ha; 11,97 tin C/ha; 2,07
tan C/ha va 3,33 tAn C/hanCac loai Shorea robusta, Albzzia lebbek, Tectona
grandis va Artocarpus.integrifali co ty 1& % sinh khdi Carbon trén mit dat cia
lan luot 13 44,45 %: /47412 %; 45,45 % va 43,33 % va tong sinh khdi Carbon
trén mat dat uée tinh\a’5;22 tan C/ha; 6,26 tan C/ha; 7,97 tan C/ha va 7,28 tan
C/ha.

- Phuong phép giai tich cdy tiéu chuan dé xac dinh sinh khdi cta cay
cling duoc tac gia Yunjian Luo va cs (2012) [45] tién hanh trong nghién ctru
“Sur khac nhau vé cac hé s6 chuyén doi sinh khdi rimg cta Trung Qudc lién
quan dén céc loai ring, khi hau va phét trién quan thé”. Ngoai ra, cac tic gia
con su dung cac phuong trinh tuong quan gitta sinh trudng voi duong kinh,

sinh truong véi chiéu cao... & du doan sinh khdi trong tuong lai. Dé tinh toan



gia tri cua BEF, céc tac gia da tién hanh thu thap mau tai 332 dia diém trén
dat nuéc Trung Qudc co nhiét do giao dong tir 5°C dén 24°C va luong mua tir
220 mm/nam dén 2.500 mm/nam. Két qua cho thiy hé sé BEF thian dao dong
tir 0,22 (rimg Phi lao) dén 0,41 (rimg Duong Hoe), tir 0,14 (ring Bach dan)
dén 0,36 (rimg Thong) cho BEFs canh, tir 0,06 (rimg Sdi gi¢) dén 0,28 (ring
Sa mu) cho BEFs 14, tir 1,22 (rirng Bach dan)dén 1,64 (rirng Thong) cho BEFs
trén mit dat va tr 1,50 (ring Bach dan) dén 1,98 (rung Sa mu va rung 14
rong) cho toan bd cdy. Cac tac gia da két luan rang: “Giita cac kiéu ring va
chtrc niang rimg khac nhau thi hé sé6 BEFs ciing khac nhau. Mbiquan hé giita
BEFs véi nhiét 6 va d6 4m thuong khac nhawtfong rimg thudng xanh va
rung rung 14”.

- larioni L. va cs (2013) [36] d3 do sinh khdi thuc té cta cay O liu &
mién Trung Italia. Cac tac gia da tién hanh giai tich cay tiéu chuan sau d6 liy
mau tir cic bd phan than, canh, 144¢&, qua tiép dén xac dinh sinh khéi tuoi cua
cac mau & thoi diém hién tai roi mang Ve xéy kho & nhiét do 105°C trong
vong 15 ngay dé xac dinh do am va [trong sinh khdi kho. Pé xac dinh sinh
khdi va lugng CO,, tac gid strdung-hai phuong phap d6 1a xac dinh truc tiép
trong luong cua cac thanh phan va sa dung hé sd chuyén d6i cua IPCC
(2003). Két qua cta phuongphap xac dinh truc tiép trong luong cho thiy
luong sinh khéi tHan-lar930,14 kg/m®, tong sinh khdi trén mat dét 1a 940,52
kg/m® con ddi voi phuong phap cua IPCC thi téng sinh khdi tuoi 1a 112,52
kg/cay, tong sinh khdi kho 14 67,23 kg/cay. Hé sé BEF = 1,13; Ty trong gd D
=0,562 va R =0,139. Téng luong Carbon tich tu 1a 13,27 tan/ha, téng luong
CO, hap thy 1a 49,17 tin/ha.

- Alam. K va Nizami. S. M (2014) [30] di d4nh gia danh sinh khéi cta
cdy Phong qua hé sd ngoai suy. Pé xac dinh sinh khdi cua ciy thi phuong
phap khong pha huy cdy mau dugc ap dung. Cac tac gia chia thanh ba cap

duong kinh (nho hon 10 cm, tir 10 cm dén 20 cm va trén 20 cm), mdi cip



duong kinh chon ra 10 cay. Két qua nghién ctru cho thay phan than chiém
sinh khéi 16n nhat véi 42,65% sau d6 dén sinh khoi canh va nhanh 1an lugt 14
39,22% va 13,54%; sinh khéi 14 chiém 4,59%. Sinh khdi trung binh cua tit ca
cac cap duong kinh tir 91,95 kg/cdy dén 93,064 kg/cay. Hé sé chuyén dbi cia
ba cdp dudng kinh 1an luot 13 1,34; 1,47 va 1,5. Hé s6 chuyén dbi sinh khdi
trung binh cua cay Phong la 1,44.

- Sung Choei Jung va cs (2014) [41] da lap«phuong trinh tuong quan
sinh truong va hé sé chuyén dbi sinh khoifcho lodi Liéu sam Nhat
(Cryptomeria japonica D. Don) ¢ Nui Halla, P4o Jeju,dan Quédc. Cac tac gia
da chat ha 18 cdy tiéu chuan ¢ cac cap duong kinh'khdc nhau, iy mau than &
cac vi tri 0,2 m; 1,2 m; 3,2 m; 5,2 m... va cac bd phan khac nhu 14, vo, canh,
ré... ldy 350 g dem x4y kho & nhiét do 85°C dén khi trong lugng khong doi.
Phuong trinh sinh khéi duogc lwa chon codang Y = exp[a + b*In(DBH)], trong
d6 Y 1a sinh khéi tinh bang kg, DBH 14 dudmg kinh ngang nguc tinh bang cm.
Két qua cho thay tong sinh khdi'trung binh 13 92 tan/ha; trong d6 sinh khdi
trung binh cua than 1a cao nhét,.ydi.50,4 tin/ha sau d6 dén sinh khdi trung
binh ¢ ré 13 23,1 tin/ha; sinhikhé1°o 14 13 thip nhat véi 4,6 tin/ha. Hé sd
chuyén d6i sinh khdi BER. tu6i 40 1a 1,28.

- Alpian et al.(2013) [29] d4 tinh toan sinh khdi tuoi va kho cua céc b
phan cdy Tram cho/thaymrang sinh khoi trén mat dat cao hon dudi mat dat,
sinh khdi than cay\la.cao nhat. Nghién ctru dugc thuc hién & Indonesia voi 2
loai dat than bun: 50 - 100 cm va 101 — 200 cm cho gia tri sinh khdi lan lugt
13 144.100 tan/ha va 127.212 tin/ha. Nghién ctru nay c6 thé dung dé tinh sinh
khéi & ca hai khia canh kinh t€ va sinh thai
1.2. O Viét Nam

So véi nhitng van dé khac trong linh vuc 1am nghiép, nghién ctru vé

sinh khéi ring ¢ nude ta duoc tién hanh kha mudn (cudi thap ky 80), tan man



va khong c6 hé théng. Tuy nhién, cac nghién ciru ciing da dem lai nhiing két
qua rat co ¥ nghia va dé lai nhiéu dau an.

- Nguyén Hoang Tri (1986) [25] cung v&i cong trinh “Sinh khdi va
ning suit rimg Pude (Rhizophora apliculata BL.) d3 ap dung phwong phap
“cdy mau” nghién ctru ning suit, sinh khdi mot sb quan xa Pudc ddi, rimg
ngdp min ven bién Minh Hai 1a dong gdp co ¥ nghia 16n vé mit 1y ludn va
thue tién doi voi hé sinh thai rimg ngép midn ven bién nudc ta.

-Ha Van Tué (1994) [27] ciing trén £0 so phuong phap “cay
mau” cta Newboul (1967) nghién ctru ning suat, sini*khdi mot sd quan xa
ring trong nguyén liéu gidy tai ving trung du Vinh'Phiic.

- Lé Hong Phiic (1986) [17] da c6 cong trinh “Panh gia sinh truong
ting truong, sinh khéi va ning sudt rimg trong  Thong ba 14 (Pinus keysia)
ving Pa Lat, Lam Pong”, tac gia da két ludn rang mat do ring trong anh
huong 16n téi sinh trudng, ting trudng, sinh-khdi va ning suat cua rimg.

- Vién Ngoc Nam (2003) [23], Nghién ctru sinh khdi va ning suit so
cap 1am phan Mam tring (Avicennia alba BL.) tu nhién tai Can Gio, TP Hb
Chi Minh di tim ra duoc tongysinh'khdi, luong ting truong sinh khéi, ning
sudt vat roi rung cling nhipnang.suat thuan ciia 1am phan Mam tring trong tai
Can Gio. Tac gia dd mo ta moi twong quan gitra sinh khdi kho cac bd phan
cdy Mam véi dudngkinh bang dang phuong trinh logW = a + blogD1.3 va
cling d4 1ap ra Bang sinh khoi cay ca thé loai Mam tring.

- Vién Ngoc Nam (1998) [14] da nghién ctru sinh khdi va ning suit so
cap ring Pudc (Rhizophora apiculat) trong & Can Gio. Két qua 1a sinh khdi
ring Pudc c6 lugng ting truong sinh khoi tir 5,93 12,44 tin/ha/nam, trong d6
& tudi 4 c6 luong tang sinh khdi thip nhat va cao nhat ¢ tudi 12; lugng ting
duong kinh 0,46 — 0,81 cm/nam, trit lwong thdm muc tich Iy trén san rung
3,4 — 12,46 tan/ha.
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- Vi Vin Thong (1998) [ 24] di nghién ctru co sé xac dinh sinh khéi
ciy ca thé va 1am phan Keo 14 tram (Acacia auriculiformis Cunn) tai Thai
Nguyén. Tac gia da thiét 1ap duoc mot s6 mo hinh dy doan sinh khéi cay ca
thé bang phuong phap st dung cidy mau. Theo nghién ciru dang ham W = a +
b.D1.3 va LnW = a + b.LnD1.3 mé ta tom tat mdi quan hé giira sinh khdi cac
bd phan vdi cac chi tiéu sinh truong duong kinh. Tuy nhién, dé tai ndy ciing
mo6i1 dung lai ¢ viée nghién ctru sinh khdi cac bd phan trén mat dat, chua tién
hanh nghién ctru sinh khoi ré va vat roi rung.

- Hoang Van Dudng (2000) [4] da tim ga_quy luat'quan hé giita cac chi
tiéu sinh khdi v&i ca chi tiéu biéu thi kich thude €la-cdy, quan hé giira sinh
khéi tuoi va sinh khoi khod cac bo phan thanrcay-Keo 14 tram. Nghién ctu
cling da 1ap duoc bicu diéu tra sinh khéi va tmg dung biéu xac dinh sinh khdi
ciy cé thé va 1am phan Keo 14 tram.

- Pang Trung T4n (2001) [23] véi‘edng trinh nghién ctru “Sinh khoi
ring Pudc” di xac dinh duoc tongsinh khibi kho rimg Pudc & Ca Mau 1a 327
m3/ha, tang trudng sinh khdibinh quanhang nim 1a 9500 kg/cay.

- Theo Nguyén Vin'Daing (2005), rimg trong Thong ma vi thuan loai
20 tudi c6 tong sinh khiptuoi (trong cdy va vat roi rung) 1a 321,7 - 495,4
tan/ha, tuong duong voi lugng sinh khdi kho 14 173,4 - 266,2 tan. Ring Keo
14 tram trong thuan Joaisld\tudi co tong sinh khdi tuoi (trong cdy va trong vat
roi rung) 1a 251,1 ~433,74an/ha, tuong duong v4i lugng sinh khdi kho than 1a
132,2 - 223,4 tan/ha.

- Vii Tan Phuong (2006) [18] khi nghién ctru vé sinh khdi cdy bui tham
tuoi tai Pa Bic - Hoa Binh, Hoa Trung, Thach Thanh, Ngoc Lac - Thanh Hoa
cho két qua: sinh khéi tuoi bién dong rat khac nhau giita cac loai tham tuoi,
cdy buyi: Lau lach c6 sinh khéi tuoi cao nhét, khoang 104 tin/ha, tiép dén la
trang cdy byi 2 - 3 m ¢6 sinh khdi tuoi dat khoang 61 tin/ha. Cac loai c6 nhu

|4 tre, c6 tranh va co chi (hodc 16ng lon) c6 sinh khi bién dong khoang 22 -
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31 tAn/ha. V& sinh khdi kho Lau lach c6 sinh khdi kho cao nhat 40 tan/ha, ciy
bui cao 2 -3 m 14 27 tAn/ha, cay bui cao du¢i 2 m va Té guot 1a 20 tan/ha, Co
14 tre 13 tAn/ha, Co tranh 10 tin/ha, Co chi va Co 16ng lon 1a 8 tan/ha.

- Nguyén Ngoc Lung, Nguyén Tudng Van (2004) di sir dung qua trinh
sinh truong va biéu Biomass dé tinh toan sinh khéi rimg. Két qua cho thiy:
trir lwong than cdy ca vo 1 ha luc 60 tudi 1a 586 m3/ha (phin ciy song) thi
Biomass than cay kho tuyét d6i 1a: 586 x 0,532 = 311,75 tan. Biomass ca rirng
la: 311,75 x 1,3736 = 428,2 tan. Con néu tinh theo biéuBiomass thi gia tri
nay 13 434,2 tan. Sai sb giita biéu qua trinh sirh trudngwva bicu san luong 1a
1,4% day 1a muc sai s6 c6 thé chap nhan duoc.

- Ngoai ra con mdt sd cong trinh nghiéh cku khac vé sinh khoi ring
nhu: Nguyén Thi Ha (2007) [7], nghién ctiu sinh’khéi 1am co s¢ xac dinh kha
ning hap thu CO2 cua rimg Keo lai trong tai Quan 9 — TP H6 Chi Minh;

- Ly ThuQuynh (2007), nghién cw-sinh khdi va kha ning hip thu
Carbon ctia ring M& trong tai’Tayén Quang va Phu Tho; Pham Tuidn Anh
(2007), Dy bao ning luc hapthu,CO2 ¢ua ring tu nhién 14 rong thuong xanh
tai huyén Tuy Hoa - Dic Nong:

- Theo Pham XuamQuy (2008) [22], cach tinh tong sinh khéi tuoi ctia
rimg Tram don gian nhat 1a tinh sinh khdi tuoi ting cay Tram (kg/cay) dua
theo s6 do chiéu caowitangon va dudng kinh ngang nguc sau d6 dua vé don
vi tan sinh khoi/ha; Tde gia da lap ra duoc biéu du doan tong sinh khdi tuoi
ctia cdy Tram theo cap dudng kinh va chiéu cao. Sai s cua kiéu mo hinh du
doan sinh khéi rimg Tram nam trong gi¢i han dudi 10%. Két qua nghién ciru
da ching té rﬁng, sinh khéi tuoi va sinh khdi khé cta cac bd phan trén mat dat
ctia ring Tram (Melaleuca cajuputi) c6 mdi quan hé rat chat ché véi duong
kinh than cay ca vo va chiéu cao toan than ciy

- V6 Pai Hai va cac cs (2009) [8] da thuc hién nghién ctru kha niang hap

thu Carbon ctia 4 loai ring trong nham xac dinh luong Carbon hép thy toan
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1am phan trong d6 ciu thanh tir 4 thanh phan gdm: Tang cdy cao, vat roi rung
tang cdy bui + tham tuoi va luong Carbon tich liiy trong dat. Déi voi ring
trong Thong ma vi tir 5 - 30 tudi, ring trong Thong nhua tir 5 - 45 tudi, rimg
trong Keo lai tir 1 - 7 tudi, ring trong Bach dan urophylla tir 1 - 7 tudi, rimg
trong Keo 14 tram tir 2 - 12 tudi, ring trong Md tir 6 - 18 tudi thi luong
Carbon hip thu 1an lugt 1a 37,04 - 179,42 tin/ha; 51,37 - 148,89 tdn/ha; 43,85
- 108,82 tan/ha; 35,5 - 95,64 tan/ha; 55,93 - 11240 tan/ha; 27,05 - 86,98
tan/ha. Tac gia con xdy dung cac phuong trinh tuéng quanlgitta lugng Carbon
hép thu véi cac nhan td diéu tra 1am phz:in: D143, Hvn, {001 1am phﬁn, mat do,
mbi quan h¢ gitra sinh khéi va lugng Carbon hép thu, luong Carbon hép thu
trén mat dat va duGi mat dét theo cac cép dat .

- Vién Ngoc Nam va cong su (2011)[16];7dd dwa trén s6 liéu can, do,
phan tich théng ké, tinh todn cua 40 ciy giaitich dé dung cdc md hinh tuong
quan gitta sinh khéi cta cdy c4 thélva duong kinh (D1 3) than cay ddi voi ring
Tram (MelaleucacajuputiPowe)énxd Gao Giong, huyén Cao Lanh, tinh Pdng
Thap, trong d6, sir dung 34 cayiticu chiian giai tich dé xay dung phuong trinh,
6 cay giai tich con lai dugc diing d&'kiém tra phuwong trinh. Cac phuong trinh
hdi qui gitta sinh khi titei cua.cac by phan véi Dy 5. Trong nghién ciru ndy
ciing chi ra rang phuong-trinh mo ta tét nhat quan hé gitra sinh khéi,Carbon cua
cay Tram véi D1, 34a‘phueng trinh co dang Y:a*Dllgb.

Pé xay dung nhimng mo hinh sinh khéi ding vao viéc du doan nhanh
sinh khéi cdy cé thé va 1am phan cua rimg Tram, Pham Xuan Quy (2011)[21]
d3 stir dung mo hinh sinh khéi 2 nhan t6 phu hop nhat dugc kiém dinh tir 4
ham. Két qua nhitng moé hinh phi hop nhat c6 dang:

+ Pbi voi tong sinh khéi tuoi
TSK(y = 4,30778-0,30002*D + 0,5525*D°~ 2,6941*H + 0,31404*H” (9)

v6i R® = 97,3%; Se = +1,96; MAE = 1,13.
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+ Pbi v6i tong sinh khéi kho

TSKy = 3,83132 — 0,73775*D + 0,34323*D* — 1,91565*H +
0,23273*H? (13)

véi R® = 96,5%; Se = +1,26; MAE = 0,77.

Két qua nghién ctru di chung to ring, sinh khdi twoi va sinh khbi
khé ctia cac bo phan trén mat dat cua ring Tram (Melaleuca cajuputi) c6
moi quan hé rat chat ché voi duong kinh than cay.va chiéu cao than cay.

- Céc cong trinh nghién ctru vé sinh khéi &fa cac tac gia trén déu dua
vao phuong phap mo hinh thong ké va phantich hoi quy dé xay dung duoc
cac md hinh twong quan giita sinh khdi vo1 ca¢’§éuté dicu tra. Co sé cia
phuong phap 1a dya trén co s¢ xac dinh sinh'khbiseng dung phuong phap md
hinh héa dé biéu dién dé biéu dién cac_moi quan hé gitra sinh khéi voi cac
nhan td, tir d6 xac dinh lugng Carbon trong(sinh khéi va danh gia kha ning
hap thu CO2 cua thuc vt rimg.

Phuong phap nay don gianjidé thuc hién va cé chi phi thap, gilp cho
viéc ing dung vao thuce tién nhanh va thuan loi,diac biét phi hop véi diéu kién
kinh té x4 hoi cua nhitg nudc dang phat trién, trong dé co Viét Nam.

Céc cong trinh nghién ctru.vé sinh khéi ctia cac tac gia trén déu da xay
dung dugc cac mo hinh tuong quan giita sinh khéi v6i dudng kinh ngang
nguc. Tt ca cac phwong trinh sinh khdi xdy dung dugc déu c6 dang ham
logarit 1 hodc 2 chidu hoac/1a ham véi hai bién s6.Yéu t6 c6 mbi quan hé
tuong quan chat ché vdi sinh khdi cay ring d6 1a dudng kinh va chiéu cao cta
cay.

- Nam 2011, Vii Tan Phuong [19] d3 xay dung mo hinh sinh khéi tinh
toan cay ca thé Thong ba 12 & huyén Hoang Su Phi tinh Ha Giang. Tac gia da
dung phuong phap chit ha cay giai tich va do dém tryc tiép sinh khdi & céc
cac lam phﬁn khéc nhau, dai dién cho diéu kién dat dai, dia hinh va tudi rung.

Két qua cho thay, sinh khéi kho cta than tir tudi 5 dén tudi 26 dao dong trong
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khoang 12,18 kg/cdy - 441,73 kg/cay chiém ty 18 39% dén 68% tong sinh khdi
cac bd phan; sinh khdi kho cia canh ¢ tudi 5 1a 8,8 kg/cay va & tudi 26 1a
61,31 kg/cay; sinh khdi kho ciia 14 ¢ tudi 5 1a 3,14 kg/cay, ¢ tudi 26 1a 7,33
kg/cay; sinh khéi kho ciia vo & tudi 5 va tudi 26 lan luot 1a 2,17 kg/cdy va
41,06 kg/cay; sinh khoi kho cuia r& ¢ tudi 5 1a 4,72 kg/cay va & tudi 26 1a
93,95 kg/cay. Két qua nghién ctru ciing cho thiy hé sé BEF trung binh & tudi
5120,918; & tudi 12 12 0,58; & tudi 19 1a 0,66 va & tudi 26 1a 0,98

- Duong Viét Tinh va Nguyén Thai Diing42012) [26] di thuc hién dé
tai “Nghién ctiru kha ning c¢b dinh CO, cia mét so trang thai rimg cia VQG
Bach Ma, huyén Nam Dong, tinh Thira Thién Hué”. \Cac tac gia da tién hanh
1ap céac 6 diéu tra dién tich 1.000 m? tai y1 tri €hany, suon va dinh ¢ trang thai
rimg I1B va IIIA3 va tién hanh do cac ¢dy'cod D13 > 5 cm dong thoi 1ap cac 6
2 m x 2 m dé diéu tra sinh khoi duéi tan rimg: Két qua cho thiy & trang thai
rimg I1TA3 lugng CO,hdp thy trung binh4a 264 tan/ha; trong d6 luong hip
thu CO,6 suon 1a 16n nhat (272,9%tin/ha) sau d6 dén luong hap thu COLo
dinh 1a 269,71 tan/ha va cudijeung 1" lugng hap thu CO,0 chan 1a 249,31
tan/ha. Con O trang thai rimg 1B thiluong hap thu CO2 hip thy trung binh 1a
87,42 tin/ha; trong d6 lueing hip_thu CO,6 sudn 1a 16n nhat (89,77 tan/ha) sau
d6 dén luong hap thu CO.¢ dinh'1a 87,03 tin/ha va cudi cing 1a lugng hap thu
CO.4 chén la 249,31 tantha.

- Vién Ngoc*Namyva/cs (2012) [15] cling da xdy dyng phuong trinh
sinh khéi ctia cac bo phan loai Pude doi (Rhizophora apiculata Blume) ¢ tinh
Ca Mau bang phuong phap xay dung mé hinh sinh khéi va Carbon cua cac bo
phan cay Pudc doi. Két qua thu duoc phuong trinh téng sinh khdi kho trén
mat dat 14 Wtongk = 0,239*D1,32’442, phuong trinh sinh khdi kho cta than cay
la Wthk = 0,217*D,5>*®, phuong trinh sinh khéi kho cua canh la Wck =
0,001*D; 5**", phuong trinh sinhkhdi khé cua 14 1a Wik = 0,019*D; 5% va
phuong trinh sinh khdi kho cta r& trén mat dat 1a Wrek = O,OO7*D1,32‘758. Hé¢
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s6 chuyén ddi carbon tir sinh khdi kho cua cdy Pudc dbi 1a 0,455. Ngoai ra
céc tac gia cling da tinh hé s chuyén doi Carbon cho cay Pudc d6i & Bén Tre
14 0,4594 va & Can Gio 1a 0,488.

- Nguyén Viét Xuan, Vi Tan Phuong va Bui Manh Hung (2012) [28]
da “Xay dung hé sd ngoai suy sinh khdi cho mét s loai cay rimg trong & Viét
Nam”. Céc tac gia dd sir dung phuong phap ngoai suy (BEF) dé chuyén ddi
thé tich gd sang sinh khoi va xay dung phuong trinh tuong quan gitta BEF véi
duong kinh ngang nguc (DBH) cua cic loai ¢y Keo<lai, Keo tai tugng,
Thong nhya va Théng ma vi. Két qua cho thay hé s BEF c6 xu hudng giam
dan theo tudi va tudi rimg cang cao thi hé s6 BEFcang 6n dinh. Loai Thong
mé Vi co gia tri trung binh cua hé sé6 BEF 1onmhatda 1,134 va loai Keo lai c6
gia tri trung binh cua hé s6 BEF nhé nhit 1a 0.873; gia tri trung binh h¢ sb
BEF cua Keo tai tugng 1a 0,983; gia tri trung(binh hé s6 BEF cua Thong nhya
la 1,093.

- Bli Thanh Huyén (2018)3[L1] da tién hanh nghién ciu ciu tric sinh
khdi va kha ning tich luy Carben cia’mot sé tham thuc vat cay bui tai Na
Hang, Tuyén Quang, thu duoc két gua nhu sau:

- Sinh khdi tuoi éuia,cay.bui, co (cay thao), tham muc tham lan luot
15,75 tan/ha, 4,16 tan/ha va 3,63 tin/ha, trong d6 sinh khéi tuoi trung binh
ctia tham cay bui 12/23;56 tan/ha. Trong tham cdy bui khu vuc nghién cau c6
nam loai chiém uuthé Ja-Mua (Melastoma candidum), Pon nem (Maesa
perlarrius), Ba chac (Euodia lepta), Co lao (Eupatorium odoratum), Thau kén
(Helicteres angustifolia). Trong nim loai nay, Mua 13 loai c6 sinh khéi tuoi
I6n nhat (6,38 tan/ha), Co lao c6 sinh khéi tuoi thap nhét (2,16 tan/ha)

- Sinh khdi khé cua cay bui, Co (cay thao), tham muc tham lan luot
6,54 tan/ha, 2,59 tan/ha va 3,23 tin/ha, trong d6 sinh khbi kho trung binh cua
tham thuc vat cay bui dat 23,56 tan/ha. Mua c6 sinh khéi khd cao nhit dat
2,71 tdn/ha, don nem, Ba chac, Thau kén c6 sinh khdi khé tuong tng la 2,69
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tan/ha, 1,2 tin/ha, 1,04 tin/ha, c6 sinh khéi khd thip nhit 1a Co lao (0,89
tan/ha).

- Bui Hién Dtic (2014) [6] da thuc hién dé tai Xac dinh luong CO,hdp
thu cua ring khop tai tinh Dak Lik. Tac gia da tién hanh 1ap 6 OTC va ké
thira 12 OTC ctia FREM, mdi 6 c6 dién tich 2.500 m? va duoc chia thanh 3
dang 6 khac nhau. Dang mét, 6 c6 dién tich 50 m x 50 m thi do nhiing cay c6
DBH > 30 cm. Dang hai 13 5 6 nam trong 6 dang mdt ¢6 dién tich 10 m x 10
m, trong nhiing 6 nay tién hanh do nhiing cdy co/duong Kinh 5 cm < DBH <
30 cm. Dang ba 1a 5 6 trong 6 dang hai c6 di¢n tich 2.m x 2 m), trong 6 nay
do nhing cay c6 DBH < 5 ¢cm va H > 1,3 m. T4¢%gia’cling tién hanh thu tap
tham muc, tham tuoi va liy mau dat dé phan tich.Vé phuong phap tién hanh
thi tac gia da st dung phuong phap giai tich cay'ca thé dé xac dinh sinh khoi
va dung md hinh sinh tric dé xac dinh sinh khéi va Carbon cho ca ldm
phan.Két qua cho thy lugng Carbon luu gitr nhiéu nhéat ¢ than ciy 1a 57,3%,
ctia canh 1a 19,2%, cta 18 13 16/57%¢ ¢ ¥0 13 5,1% va & 14 1a 1,7%. Sinh khdi
trung binh cta tham tuoi 1a 1,34 tAn/ha, luong carbon tich lily trung binh 1a
0,62 tan/ha. P61 v6i tham muerthicsinh khdi trung binh 13 2,3 tin/ha, luong
Carbon tich Iiy trung binh.la 1,52 tan/ha. Con dbi v6i cay gd chét thi sinh
khdi trung binh 1a 14,9 tdn/ha; luong Carbon tich liiy trung binh 1a 6,76
tan/ha. Sinh khdi trungrbinh\cua rung khop tr 93,3 dén 287,1 tan/ha, luong
Carbon bién dong tir'44.5:dén 160,8 tan/ha.

- Pham Thé Diing va Vi Dinh Huong (2014) [3] da thuc hién chuyén
dé “Sinh khdi va gia tri ning luong rimg Tram ¢ Long An”. Cac tac gia da lap
45 6, mdi 6 o dién tich 100 m?, tién hanh do dém duong kinh, chiéu cao sau
d6 giai tich 30 cay theo cac cip kinh, mdi bd phan iy 0,5 kg mau (trir phan
than va phan vo duoc ldy & 3 vi tri gdc, gilta va ngon) roi dem say kho dén
trong luong khong d6i. Két qua cho thay 68% sinh khdi tap trung & phan than,

13 % sinh khdi & canh, 13 % sinh khdi & v6 va 6 % & 14. So véi sinh khoi
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rung Tram Uc thi rimg Tram ta thdp hon khoang 26,8% (rimg tram ta 86,9
tAn/ha con ring tram tc 110,2 tin/ha).
1.3. Thao luan

Diém qua cac cong trinh nghién ciru trong va ngoai nude lién quan toi
dé tai nghién ctru cho thdy cac cong trinh nghién ctru trén thé giéi duogc tién
hanh kh4 ddng bd & nhiéu linh vuc, tir nghién ctru co ban cho t6i cac nghién
ctru tng dung, trong d6, nghién ctru sinh khdi cua_ring duoc nhiéu tic gia
quan tAm trong nhitng ndm gan day; cac phuong phap nghién ctru ciing kha da
dang va dugc hoan thién dan.

O nudc ta, hién nay da c6 nhiéu nghién el v& sinh khéi cua cac loai
rimg, sd luong cic cong trinh nghién ctu, n6i dang va cach tiép cin trong
nghién ctru da sd phong phu, s liéu nghién ctru dugc cong bd rong rii.

Tuy nhién tai Cong ty TNHH MTV Lam Nghié€p Ba Ria Viing Tau viéc
danh gia gia tri mdi trudng thong/qua nghién ctru sinh khdi va kha ning hip
thu CO; cua rung Keo chua dugeithuchién. Vi vay, dé tai dat ra 1a hét suc
can thiét, gop phan lam phong'phii thém nhitng hiéu biét vé sinh khoi ctia cac
trang thai rimg khac nhau; xayydung luan ct cho viéc xac dinh kha ning hap
thu Carbon va luong hoa'nhiing.gia tri kinh té - moi trudng ma ring dem lai;
xa hon nira 1a xay dung chinhésdch/co ché chi tra cac dich vu méi truong cho
cac chu rimng va cie 6omgrdong quan 1y rimg & nudc ta.

DPong thoi nang €ao nhan thuc ctia cong dong vé gia tri clia ring trong
viéc gidm nhe thién tai, diéu hoa khi hau. Quan trong hon ca la khéng ché su
bién d6i ctia khi hau toan ciu- mot nguy co 10n ctia nhan loai va gop phan lam
co s& xac dinh gid tri moi trudong rung 1a co sé chi phi dich vu méi truong va
dong mot phan nho trong viée 1am giam khét thai khi nha kinh, dinh gia phi

dich vu moi truong.
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Chwong 2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN
CcUU
2.1. Muc tiéu nghién ctru
2.1.1. Muc tiéu téng quat
Gop phan vao nghién ciru co ban vé sinh khéi rimg, 1am co sé khoa hoc
cho viéc dinh lugng kha nang hép thu CO2 cua trang thai rng Keo lai no6i
riéng va dinh lugng gié tri mo1 trudng cla rirng ndi chung.
2.1.2. Muc tiéu cu thé
- Xac dinh duoc sinh khoi va kha ning hdp thy CO2 cia ring trong keo
lai tai Cong ty TNHH MTV Lam Nghi¢p Ba Ria Viing Tau.
- Thiét 1ap duoc cac mo hinh hoi quy quan hé,gitta sinh khdi va hap thy
CO2 véi mot s6 nhan to diéu tra 1am phan ring trong keo lai.
2.2. Péi twong nghién ciru
Ring tréng Keo lai tai Congty TNHH MTV Lam Nghiép Ba Ria Viing
Tau
2.3. Pham vi nghién cwu
Dia diém: chi nghién ctruitai.€6ng ty TNHH MTV Lam Nghiép Ba Ria
Viing Tau
Pé tai chi tap trung nghién ciru luong C tich lity cua rimg Keo lai trén
mat dat khong nghidnettw veé 1ap dia, dat dai, sinh khoi va tich liy C dudi mit
dat
2.4. N§i dung nghién ctru
- Nghién ciru mot sé dac trung 1am phan Keo laitai Cong ty TNHH
MTV Lam Nghiép Ba Ria Viing Tau.
- Nghién ctru két cdu sinh khdi twoi, kho va xay dung cac mo hinh hoi
quy quan hé giira sinh khi voi mot sé nhan té diéu tra.
- Nghién ctru tong sinh khdi 1am phan va hip thy CO2 cua tang trén
mat dat rimg Keo lai tai Cong ty TNHH MTV Lam Nghiép Ba Ria Viing Tau.
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- Pé xuat tmg dung két qua va dé& xuit bién phap 1am sinh phu hop
cho rirng Keo lai & khu vuc nghién cuu.
2.5. Phwong phap nghién ctru
2.5.1. Phwong phdp ké thira tai ligu the cdp
Dé tai sir dung cac phuong phap phan tich sé liéu truyén thdng, phuong
phap ké thira céc tu liéu, s6 liéu ¢ lién quan.
- S6 liéu diéu kién tu nhién khi hau thuy yin, dia hinh, dat dai, tai
nguyén cua khu vuc nghién ctru
- SO lidu diéu kién kinh té xa hoi: co¢du nganh nghé, san xuat hang
hoa, dan sd, phong tuc tip quan, ...
- S6 liéu tai nguyén rimg, cac bién phap phuc hoi ring, vé cong tic
bao v¢, sir dung va phat trién rung
2.5.2. Phwong phdp thu thdp sé ligu va tinh toan
a) Xac Igp OTC va lwa chon cdy mdu:
Lap 6 tiéu chuan (OTC): Aién,hanh 1ap 6 OTC dién hinh tam thdi cho
mdi tudi v6i dién tich mdi 6 Sgg= 500 m? (kich thudc OTC: 25mx20m), cac
OTC duoc l1ap mang tinh dai di¢n-cho khu vuc nghién ctru va dugc phan bd
déu & cac vi tri chan, sudmpdinh.
Xac dinh cac chi tiéu sinh truong trung binh va cdy tiéu chuan: tién hanh
do dém Dy 3, Hy, va Nietia toan bo sb cay trong OTC.
Két qua diéu tra'dwoe ghi vao mau bang 2.1:

Bang 2.1. Biéu diéu tra do cay
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o C1.3 | Hvn | Hdc Dt (m) Ghi
Tén cay . )
TT (cm) | (m) | (m) PT NB | T.Binh| chu

+ Tinh gia tri trung binh cua Hyp, D13 X = % Tx;

x 1a Hvn hoac D1.3

Tinh trir lwgng M/ha (m®/ha): M = G x H x f (m’ha)

Trong d6: G: tdng tiét dién ngang (m*/ha)

H: chiéu cao trung binh (m)
f: hinh s6 (lay f=0.5)

+ Xéc dinh cay tiéu chuan: chon’cay tidu.chuan 1 cay c6 dudng kinh
ngang nguc bang hodc gin bang dudng kinh frung binh vé tiét dién dé tién
hanh chit nga, giai tich do dém sinh khoi.

b) Po dém sinh khoi twoi:

Sau khi xac dinh duoc ¢ay tiéucchuan (mdi OTC bao gdm 1 ciy), su
dung phuong phap chit ha dédo dém’sinh khdi. Tai mdi 6 tiéu chuan nghién
curu, chat toan bd cay ti€u chuinj.sau d6 tién hanh tach riéng tirng by phan
than, canh, 1ava can ngay tai hién trudng bang can cé d6 chinh xac 0,1 gram
dé xac dinh sinh khéi‘twoi‘ciia ting bo phan.

Cach 1dy mau cu the nhw sau:

+ Sinh khdi than:"than 14 phan sinh khéi 16n nhét ctia cdy ring. Than
duoc chia thanh cac doan c6 L = 1m, doan c¢6 dudng kinh D< 5¢cm duoc tinh
vao sinh khoi canh, sau d6 dem can dé x4c dinh sinh khoi.

+ Sinh khéi canh: sau khi da tach 14, tién hanh chia canh thanh céc
doan nhé va dem toan bo can dé xac dinh sinh khdi.

+ Sinh khéi 14: thu gom toan bo sinh khéi 14 va dem 1én can.
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Bang 2.2. Bang tong hop két qua sinh khdi twoi clia cac ciy tiéu chuén

rirng trong Keo lai

OTC sé: Céy tiéu chuin so: Tubi:
Vi tri: Dia diém: Ngay diéu tra:
HVN: D1.3: Nguoi diéu tra:
Sinh khoi twoi'(kg/cay)
Lan cin Tong Thén Canh La
1
2
Téng
%
TB/ha

Xac dinh sinh khéi twoi nhu sau:
+ Sinh khéi tuoi ctia cay cé thé:
Wt _t(tuoi/cay) = Wign + Wi + Wige  (kg/cay)
+ Sinh khéi tuoi cho 1/ha
W (tuoi/ha) = Wi(tuoi/cdy) x N (kg/ha)
Trong d6: Wtny, Wi, Wtgysinh khéi tuoi ctia than, canh, 1a.
N: s6 cdy trongI-ha

P G
§LRYe AR |
: sl
Y g 4

Hinh 2.1. Thu thép so liéu trén cac 0 tiéu chuan
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¢) Xdc dinh sinh khéi kho:

- Sinh khéi kho cta cdy rimg chinh 1a sinh khdi thuc cia ciy rimg sau
khi tach nudc. Phuong phap xéc dinh sinh khdi kho duge thuc hién
bangphuong phap mau dai dién. Mau dung dé xac dinh sinh khéi kho duoc
xacdinh nhu sau:

+ Sinh khoi than: than sau khi chia thinh cdc doan xé4c dinh sinh khdi
tuoi, tién hanh lay mau thét xac dinh sinh khoi kho. Than cay duogc lay 3
mautai cac vi tri géc, gitta than va ngon, mdi vidri léy thot c6 do day 6 cm,
thot phai duoc can ngay sau khi 1dy dé xac difth sinh khoi tuoi ciia miu mot
cach chinh xac.

+ Sinh khéi canh: Canh cin 1y 1 miu 1Kg taiwi tri giita canh.

+ Sinh khéi 14: 14 tron déu va lay 1 mau 0,3 Kg.

- Phuong phap siy mau: Cac mau duge_can nhanh khi lugng tuoi, sau
d6 sdy kho & nhiét do 80° - 105°C Arong khoang thoi gian 6 - 8 gid. Trong qua
trinh sy, kiém tra trong luong chammau say sau 2, 4, 6 va 8 gid siy. Néu sau 3
lan kiém tra thay trong lugng @ia mau khong thay doi thi d6 chinh 1a trong
lwong kho ctia mau. Két qua tinh toan duoc ghi vao biéu miu sau:

Bang 3.3. Bang tong hop két.qua sinh khoi khé ciia cac cdy tiéu chuan

rirng trong Keo lai

OTC|sé! /Cay tiéu chuan so:

Hun: D1.3:  Ngudi tién hanh:
Lan cin __Sinh khoi kho (kg/cay)
Tong | Thén Canh La
1
2
Téng
%

TB/ha
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- Dya trén trong luong kho kiét, do am tung b phén than, canh, 14 va
ré s& duoc xac dinh theo cong thic sau:
MC (%) = (Wt — WK)/Wt*100 (%)
Trong d6: MC 1 d6 4m tinh bang %
Wt va Wk 1a trong lugng tuoi va kho cua mau.
- Tong sinh khdi kho cuia cay tiéu chuin dugc tinh nhu sau:
Wk (kho/cay) = Wkn) + WK + Wk, (kg/cay)
Trong d6: Wk(th), Wk(c),Wk(la): sinh khoithan, canh, 14.
- Sinh khoi khé cho 1 ha:
Wk (khé/ha) = W(kho/cay) x N (kg/ha)
d) Xéc dinh ham leong Carbon, CO, trong sinli khéi kho:

Ham lugng Carbon trong sinh khoi\khé duroc xac dinh thong qua viée
ap dung hé s6 mic dinh 0,5 thira nhan boi ny ban lién Chinh phu vé bién dbi
khi hau (IPCC, 2003). Nghia 13 ham luongCarbon duoc tinh bang cach nhan
sinh khoi kho voi 0,5. Ham luongCarbon ciia cay tiéu chudn s& 13 tong cia
ham lugng Carbon & cac bo/phan: 14, than, canh, ré va duoc tinh theo cong
thirc dudi day:

CS) = (Wkn) + W, + Wk»)*0,5 (kg /cay)

Tinh trit luong CO, cua-Jdm phan ring trong: St dung hé sé quy d6i
Theo tiéu chuan quéciténdC-= 3,67CO,
CS = CS»*3,67. (kg €O./cay)
Trong d6: CSy, CS 1an lugt 1a trit lugng C va CO,
e) Lwong héa bang tién gid tri ciia rieng vé kha ning hdp thu CO,:

Can ctr vao gid mua ban khi Carbon trén thi trudng cho nhiéu loai dy
an khac nhau véi mutrc gia cling khac nhau nhu CDM (co ché phat trién sach),
JI (co ché ddng thyc hién), IET (Co ché budn ban phat thai) va REDD" dé
luong hoa gia tri bang tién cta ring tai khu vuc nghién ctu.

f) Xdy dung méi quan hé giiva cdc dai lwong:
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Pé tai sir dung phan mém Statgraphics XV va phuong trinh phan
tichthéng ké dé xac dinh mbi quan hé giira cac dai luong :

- Xay dyng mdi quan hé giita sinh khdi tuoi, kho cua cay ca thévoi
nhan t6 diéu tra Dy 3, Hyn.

- X4y dung méi quan hé giira sinh khdi twoi cy ca thé voi sinh khdi
Kho.

Str dung phan mém Statgraphics XVthim do«va lya chon mdi quan hé
thich hop bang cac dang ham phi tuyén hodc tuyén tinh, Kiém tra hé sd tuong
quan R hodc h¢ sb xac dinh R? béng tiéu chuafi F.va sgr'ton tai cia tung bién
s6 doc lap bang tiéu chuan t & mirc sai s6 5%.

Phuong trinh duoc lya chon phai 13 nhihg phuong trinh c6 hé sb xéic
dinh cao nhat, sai tiéu chuan nho nhat,va 'khi kiém tra sy ton tai cia phuong

trinh va cac hé sé hdi quy déu cho xéac suat F (sig.F) T (sig.T) < 0,05.
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Chuong 3. PAC PIEM KHU VUC NGHIEN CUU
3.1. Pic diém caa khu vuc nghién cieu
3.1.1. Vitridialy

Cong ty TNHH MTV Lam Nghiép Ba Ria — Viing Tau thuoc huyén
Xuyén Mdc, tinh Ba Ria — Viing Tau.

Huyén Xuyén Moc nim ¢ phia Pong Béc cua tinh Ba Ria - Viing Tau,
toan huyén co téng dién tich tu nhién 1a 63.924,41 ha (theo sb lieu théng ké
dat dai nam 2015), béng 32,34% dién tich ctia toan tinh Ba!Ria — Viing Tau.

Vi tri dia ly cia Huyén nam trong toa do dia“ly tur 10°27°33" dén
10%48°20" vi do Béc va tir 107°20°21 dén 107°34°16 kinh d6 Dong. Ranh
giéi hanh chinh ctia huyén tiép giap nhu sau:

+ Phia Bic va Ty Bic giap huyén Xuan Loc ~tinh Pong Nai;

+ Phia Pong Bic giap huyén Ham Tan - tinh Binh Thuan;

+ Phia Nam va Pong Nam giap/bién Dong;

+ Phia Tay giap huyén Dat Powahuyen Chau Puc - tinh Ba Ria Viing Tau
V& hanh chinh, Huyén c¢6/13sdon.vi"hanh chinh cép xa (01 thi tran va 12

xa).

TINH PONG NAI

S, TINH
y BINH
{THUAN

.........

Vung nghién ctu

Hinh 3.1. Vi tri huyén Xuyén Mgc trong tinh Ba Ria — Viing Tau
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3.1.2. Dia hinh, dia mao

- V& dia hinh: Dia hinh huyén Xuyén Mdc, nhin chung khé da dang,
bao gdm vung dong bang thay tridu va nhitng dai ddng bang hep ven cac song
sudi nho; cac bai cat va cac dai con cat ven bién; cac thung liing nho trong
viing ndi dia; ving bac thém phu sa c6 kha bang phing; ving ddi thip vom
thoai hoac lugn song nhe va cac nli sot cao dbc vuot 1én gifra vung bac thém
va do6i thap it doc. Pia hinh toan huyén c6 huéng nghiéng nhe tir Bac xudng
Nam. Vé cao do, ngoai mot sb nti cao vuot troifnhu nii May Tao (704 m),
nti Ngoc (212 m), nti HO Linh (112 m, 162 nd), nfi La(113 m), nai Pat (93
m)..., phan dién tich con lai c6 d6 cao thay doifef 12 m dén 90-100 m phd
bién 1a 40-60 m.

- Vé dia chét, dia mao: Co6 khoang 77% dién tich ctia huyén dugc hinh
thanh trén 4 thanh tao chinh 1a: (i) cac phun trdo bazan c6 tudi Holocene trung
(Qu), (ii) Phu sa c6 tudi Pleistocene trung‘thuong (Qy.i), (iii) Cac thanh tao
luc nguyén tudi Jura trung (Jo)'Van(iv)Cac xdm nhip macma axit tudi Jura
thuong- Creta (J3-K), co nén mong dia chit 6n dinh va viing chic, rat thuan
loi cho xay dung cac cong trinhs
3.1.3. Khi hgu

Nhiét d6 cao déu trongtnam, trung binh nadm dat 26,30C; téng tich on
hang nim kha 16n; $6-gidméang 1én dén 2.610 gid/nim, dic biét trong mua khd
(thang 11 dén thang 5_ndm sau). Ngudn nhiét lugng va thoi gian ning doi dao
1a diéu kién thuan lgi cho dong thai phat trién cua dat va thuc vat, tang nang
sudt cay trong. Tuy nhién ciing thiic ddy qua trinh phan giai va khoang héa
céc hop chét hiru co xay ra manh mé 1am giam luong hitu co trong dat néu bé
mat dat khong duoc che phu tbt.

Lugng mua trung binh thap (1.352 mm), s6 ngay mua it (116 ngiy) va
phan hoa theo mua 1o rét (90% tdp trung vao mua mua). Mua tap trung lam

cho mét s6 khu vuc dat thép bi ngap ung; ¢ cac khu vuc cé dia hinh cao, qua
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trinh x0i mon, rtra tréi xay ra, dan dén chua hoa va giam thip dinh dudng
trong dat. Mua kho luong mua thip (120-150 mm), luong bbc hoi cao (700-
710 mm), néng nong nhiéu 1am cho chi sd kho han 1én dén 4,5-5,5 lan; tao
diéu kién cho cac qua trinh phan hiy chét hitu co va bdc thoat hoi nude bé
mit thém manh liét, din dén dit bi giam chét hiru co va chai cung bé mit.

Nhin chung, 1a nhitng dic diém thuén loi cho su phat sinh, phat trién
dat va bd tri cac cdy trong nhiét d6i. Tuy nhién, trong qua trinh khai pha tu
nhién va mé rong san xuit ndng nghiép, néu khong gan véi cac bién phap che
phu bao vé dat, thi c6 thé s& co nhitng tac dong ti€u cye, nhu lam tang nhiét
d6 khong khi va mit dat, ting qua trinh khoang Hé4 ‘¢hat hitu co, ria troi xo6i
mon dat. Hau qua ciia n6 1a lam cho 16p dat'mit, ngay cang giam vé dinh
dudng va tré nén chai cing.

3.1.4. Thay vin

- Thuy triéu: Xuyén Moc co‘dudng bo bién dai nén chiu anh huong truc
tiép ctia ché d6 ban nhat triéu khéng déu bién Pong. Song v&i cc con cat
chay doc theo phan 16n chiéu'dai b bién nén tac dong cta thay triéu chi anh
huong dén ving dat thap vén bién (xa Binh Chau) va cira song Ray (xa Phudc
Thuan). Do vay, c6 thé/lei dung thuy triéu diéu tiét nude trong ao dam dé
nudi thuy san va duy tri sinh4hai rimg ngdp min cira song dong thoi bao vé
mdi trudng va ngudndeithuy san.

- L lut: Do diathinh d6i nai cao déc, rung dau nguén bi can kiét nén
hang nim vé muia mua thuong xuat hién nhitng tran 1i quét & ven mot sd sudi
trong vung. Tuy nhién, hién tugng 1 quét gay tac hai khong 16n, do chu dong
phong tranh 1 tot, nhat 1a cic cong trinh xdy dung va nha & hau hét dugc bd

tri & dia hinh cao hon khu vuc 1l c6 thé xay ra.
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3.1.5. Tai nguyén thién nhién
a. Tai nguyén dat

Theo tai liéu diéu tra bd sung, chinh 1y va xay dyng ban do dat huyén
Xuyén Mdc, ty 1& 1/25.000, duoc trinh bay trong Bang 2 cho thiy: Toan

huyén c6 8 nhom dit v6i 19 don vi chu din ban dd twong duong loai dat phat

sinh.
Bing 3.1. Phan loai dat huyén Xuyén Moc
Tén dat Ky Dién tich
Viét Nam Tén twong dwong WRB (*) hiéu | (ha) | (%)
TONG DIEN TiCH TU NHIEN 63.924 | 100
I/ NHOM DPAT CAT 9.127 |14,28
. , Albic Hypoluvic Arenosols
1. Bat con cat trang vang ) Cc 1.806 | 2,82
(Dystric)
2. Bt cat bién Hypoluvic Arenosels (Dystric) C | 6.996 |10,94
3. bit cat glay Gleyic . Hypoluvic Arenosols Cg 164 | 0,26
4. Dat cat c6 mach min Haplic Regosols (Arenic) Cm 161 | 0,25
II/ NHOM DPAT PHEN 521 |0,81
5. Pat phén tiém tang nong min|Salic Tidalic Fluvisols
_ o Sp:Mn| 311 | 0,49
nang (Epiprothothionic)

6. Dat phén tiém tang nong man|Gleyic Hyposalic Fluvisols
P 8 o~ y P Sp:M 210 0,33

t.binh (Epiprothothionic)
I1I/ NHOM DAT PHU SA 1.247 | 1,95
, . , Umbric Gleyic Fluvisols
7. bat phu sa c6 tang loang 16 ) Pf 1.247 | 1,95
(Oxyaquic)
IV/ NHOM PAT XAM BAC
) 13.600 |21,28
MAU
8. Pat xam trén phu sa co Haplic Acrisols X | 8.468 [13,25
9. Pat xam trén macma axit Haplic Acrisols (Arenic) Xa 4.817 | 7,54

10. Pat xam glay Umbric Gleyic Acrisols Xg 316 | 0,49
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V/NHOM PAT DEN 2.886 | 4,52
11. Pat niu thany/ da bot va bazan [Andic Leptic Luvisols (Chromic) Ru 1.530 | 2,39
12. Pat den/ s.pham boi tu cua ) )
Mollic Anthraquic Gleysols Rk 1.356 | 2,12
bazan
VI/ NHOM DAT PO VANG 32.095 (50,21
13. Pat nau do trén da bazan Umbric Acric Ferralsols (Rhodic) Fk | 11.968 |18,72
, Umbric Acric Ferralsols (Ferric,
14. Bat nau vang trén da bazan ) Fu | 11.957 (18,70
Xanthic)
15. Pat nau vang trén phusa co  [Haplic Acrisols (Chromic) Fp | 5.040 | 7,88
, Haplic Acrisols (Endehyperskeletic,
16. bat do vang trén da sét ) Fs 29 0,04
Chromic)
17. Pat vang do trén da macma| _ _
] Leptic Acrisols (Chromic) Fa 3.102 | 4,85
axit
VII/ _NHOM _PAT THUNG
. 749 | 1,17
LUNG
18. Pt thung liing do s.phdm doc|Umbric »” Anthraquic  Gleysols
_ D 749 | 1,17
tu (Colluvic)
XIII/ NHOM PAT XOI MON
1.452 | 2,27
TSD
19. Pat x6i mon tro soi da Lithic Leptosols E 1.452 | 2,27
DIEN TiCH MAT NUOC 2.247 | 3,52

@guon: Phan vién Quy hoach va Thiét ké néng nghiép)
Trong d6: Nhom dat do vang co6 quy md 16n nhat: 32.095 ha (chiém

50,21% DTTN); ké dén 1a nhom dat xam: 13.600 ha (21,28% DTTN); nhoém

dat cat: 9.127 ha (14,28% DTTN); nhoém dat den: 2.886 ha (4,52% DTTN);
nhom dat x6i mon tro soi da: 1.452 ha (2,27% DTTN); nhoém dat phu sa:
1.247 ha (1,95% DTTN); nhoém dat doc tu: 749 ha (1,17% DTTN) va cudi

cung 1a nhom dat phén: 521 ha (0,81% DTTN).
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Piéu dang chu y 1a cac dat nau do va nau vang trén bazan (Fk va Fu) c6
quy mod 1én dén: 23.925 ha; chiém 37,43% DTTN. Dayla nhitng don vi dat co
nhiéu wu diém ca vé mit co 1y 1An ndng hoa cho sir dung ndng nghiép: Hau
hét chiing c6 tang dat hitu hiéu day, c6 thanh phan co gi6i ning (50-60% sét),
¢ cAu trac vién-cum, toi, Xép thuan loi cho sy ddm xuyén cua ré cay tréng.
Dat chua vira dén it chua (pHpzo VA pHkar, theo thi tu dat 5,0-5,4 va 4,5-5,0);
¢ dung tich hap thu kha cao (14-16 me/100gd) va do no bazo khong thap lam
(40-45%). Hitu co va cac yéu to dinh dudng da’luong €rong dat, ngoai trur
kaly, thuong dat muc kha cao.

Bén canh d6, dit xam va dat nau vang trénphiksa co co6 quy mo 1én dén
13.508 ha (21,13% DTTN). Pay la nhiing loai’dat-co thanh phan co gii nhe
(50,9-57,1% cat va 13,6-27,1% sét), chua\(pHu20: 4,1-4,5 va pHkcr: 3,6-4,0),
dung luong trao d6i cation va do no bazo thap, va nhin chung nghéo hitu co,
dam, 1an va kali.Tuy c6 d6 phi khéng cao seng dat xam va dat nu vang trén
pht sa ¢b 1a nhiing dat dé s dung,va cai’'tao nén co thé thich hop véi nhiéu
loai hinh str dung dat, ké ca‘cde.dat xAy dung, nong nghiép va 1am nghiép.
Trong nong nghiép, tiy theo didu.kién ngudn nudc tudi ctia khu vuc, co thé
sir dung dé trong cac cayilau nim nhu cao su, tiéu, diéu; cac loai cdy dn qua
va nhiéu loai cdy hang nim.

Ngoai ra con ¢oxeéac\dit phan bd & dia hinh bang thap nhu dat phu sa,
dat xam glay, dat den_frén san pham bdi tu ciia bazan, dat doc tu va dat phén
min v6i tong dién tich 1a 4.188 ha (6,51% DTTN). Pay la nhiing loai dat kha
thich hop cho b tri cac md hinh canh tic nudc nhu chuyén canh lta, luan
canh l0a- mau hoac nubi tréng thuy san nudc ngot, nudc lg- man.

b. Tai nguyén nwéc

- Nguon nwéc mdt: Nguodn nudc mit tai huyén Xuyén Moc chu yéu

dugc iy tir luong mua trong ving va dong chay cua song Ray, song Hoa,

song Pu Bu cung mot s6 song suoi nho khac. Nguon nude tu nhi€n nay chu
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yéu xuit hién trong cac thang mua mua va duoc tich trit cho cac thang mua
kho thong qua cac hd, ddp, bung bau chira nuée thuy loi va mit nude chuyén
dung trén dia ban.

Té)ng chiéu dai song sudi huyén Xuyén Moc khoang 180 km (mat do
0,30 km/km®?) trong d6 séng Ray la dong chay 16n nhat, doan chay qua huyén
dai khoang 40 km, luu vuc 770 km?. Dién tich cac hd chtra nudce, hd thuy loi
toan huyén khoang 1.500 ha (chiém 2,36% DTTN).véi cac ho chinh nhu: ho
Séng Ray, ho Séng Hoa, ho Song Kinh, ho SudifCac, hoXuyén Mdoc va céac
h6 bau nho khac. H6 Séng Ray 1a hd chira 16n/hat tinhvdi dung tich: 208,9-
235.8 triéu m°, dién tich tudi khoang 9.160 ha, e¢ung cép cho sinh hoat va
cong nghiép khoang 535.000 m*/ngay-dém, ttong d6 bd sung cho hd Xuyén
Moc 35.000 m*/ngay-dém; tuy nhién, ying tuéi cua hd Séng Ray nim ngoai
pham vi huyén Xuyén Mdc bdi cic ving datiyen Song Ray ctia huyén cé dia
hinh déc va do chénh cao kha 161, chi cdkhu vuc dat béng thudc xa Phuoc
Thuan c6 thé hudéng loi tir cong trinh hd-Song Ray thong qua viée tiép nudc
h6 Xuyén Moc. Céc cong trinh'thuy loikhic da xay dung chi tudi cho khoang
900-950 ha, chua du niang luc tw6i.duoc thiét ké.

Nguén nwéc dwoivdir: Theo két qua diéu tra nude dudi dat ciia Poan
dia chat thuy van 707 (1999)44 ban dd phan ving sir dung nudc cho nong -
1am nghiép dén nim’2020(1988), phan 16n dién tich huyén Xuyén Moc nam
trong vung it va khong thuan 1oi cho khai thac nudc ngﬁm; dac biét 1a vung
ven bién Pong, ving giap ranh tinh Binh Thuan dugc xép vao khu vuc khong
c¢6 kha ning khai thac nudc ngam.

Nhu vay, tai nguyén nudc, ké ca nudc mit va nude ngam ¢ Xuyén Moc
déu rat han ché; gay kho khin cho san xuét, ddi voi nudc ngdm, chi nén khai
thac st dung cho sinh hoat 1a chinh. Ngoai ra, & cac ving dat bazan véi luu

luong > 10 m*/h, c6 thé khai thac nude ngidm tudi cho cic vuon ciy co gi tri
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kinh té cao nhu: hd tiéu, cdy an qua dic san, rau an toan va hoa cdy canh bang
k¥ thuat tudi tiét kiém nudc.
c. Tai nguyén rirng

Hién tai huyén Xuyén Moc c6 16.113,05 ha dat 1am nghiép; chiém
25,21% DTTN (trong do6 dién tich dat co rung dac dung 10.772,01 ha; rirng
san xuat 4.459,88 ha va rimg phong ho 13 881,16 ha). Rung tai huyén Xuyén
Moc duoc phan thanh 2 loai rirng chinh 1& ring tu nhién va ring trong. Trong
do:

- Rung ty nhién: Rung tu nhién tai Xuyén Moc e6 chung loai dong -
thie vat phong pht chu yéu 13 kiéu rirng kin thuég xanh, it dién tich 13 ring
rung 14 mua kho va rung ngdp man. Trong do:

+ Kiéu rumg kin thudng xanh: Chidm hau’hét dién tich ring tu nhién,
phan bd tap trung & khu vuc Binh Chau - Phudc Biru, chil yéu 1a cay than gb,
cao chimg 10-15 m c6 khi dén 204m, moc ‘each nhau chimg 7-10 m, than cay
théng. Thanh phﬁn thuc vat kha’‘dardang,.v6i khoang hon 300 loai thudc 7 ho:
ho ba manh vo, ho ca phé, ho dau tam, ho xoan, ho canh budm, ho na va ho
nau. Dudi tan rimg 13 nhitng 1031 day leo tao thanh nhitng 16p che phu dat rat
tot.

+ Kiéu rimg rung 14 mua kho: Thudng xuat hién voi quy mé nho trong
céc phang trudc nii hedesbac thém phu sa ¢d. Thanh phan thuc vat chu yéu 1a
cac loai cdy ho dau nhw daw/ dong, dau tra beng, dau 16ng - dau trai, ca nhéc
va it cdy ho bang nhu bang nga, chiéu liéu. Xen trong phan ring dbi chd 1a
trang cdy lum bui va nhiéu loai cd dai. Mirc d6 che phu dat cua kiéu ring
rung 14 mua kho tuy c6 kém hon nhiéu so véi kiéu rimg kin thudng xanh song
dat dudi ring thuong van dugc bao vé tot hon so vi cac kiéu cay trong nong
nghiép.

+ Rumg ngap mdn: phan bd chu yéu ¢ phia TAy Nam x3 Phudc Thuan.

Thanh phan thuc vat cha yéu la céac loai dudc, mam, vet, da, gia, trang,... Cac
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c4 thé thuc vat trong mdt loai ¢ ring ngap man gﬁn nhu déng déu vé kich
thude, tde do sinh trudng rat nhanh, nang suit sinh hoc cao, moc kha day,
ngin can phan 16n 4nh ndng mat troi xudng mat dat. Tuy nhién, phan 16n dién
tich loai rimg nay phan bd xen ké trong khu vuc nuéi trong thily san hodc di
bj khai thac dé nudi trdng thity san, phan rimg con lai chu yéu 1a cay thip nho,
moc thua thét.

- Rung trong: Rimng trong trén dia ban c6 thanh phan thuc vat gom: keo
lai, bach dan 14 nho, bach dan Uc, tram bong vang, phi ldo, xa ctr, dau dong,
dau tra beng; ngoai ra con ¢6 dicu va cao su.

Nhin chung, rimg & Xuyén Mdc ngoai nhiém'wvu che phu gilt gin cho
dat dudi chan minh, con co vai trd to 16n trong viéc phong hd cho ving ni
dia, diéu tiét khi hau trong khu vuc, ngoai ra, vé1 nang suét sinh hoc cao va
canh quan mat mé tuoi dep, con co gia tri ratdon vé khai thac cac loai lam san
két hop voi kinh doanh du lich. Ghinh vi‘vdy cin phai ting cudng cac bién
phap bao vé ring, khoanh nudi; khéi/phuc va lam gidu vén rimg, két hop xay
dung cic md hinh nong-1am righiép ciing nhu trong rimg ting d6 che ph, bao
v€é mdi trudong.

Bang 3.2. Dién tich ritng trong keo lai tai Cong ty TNHH MTV Lam
Nghiép Ba Ria tir nam 2013 - 2018

Nam 2013 2014 | 2015 | 2016 | 2017 | 2018 | Tong
Dién tich
(ha) 165 310 370 345 350 315 1855
a

Ngudn: Cong ty TNHH MTV Ldm Nghiép Ba Ria, 2018
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Hinh 3.2. Ban dd/hién trang rirng huyén Xuyén Méc

d. Tai nguyén bién

Vi vi tri dac biét, Xuyén Mdc hoi tu nhiéu tiém nang dé phat trién céac
nganh kinh té bién, trong d4 comganh khai thac va ché bién hai san. Pay ciing
1a nganh kinh té mili'nheti:ctia dia phuong trong tién trinh phat trién kinh té -
xa hoi, vi vay huyén Xuyen Moc luon co nhiéu chinh sach dau tu, hd tro ngu
dan, doanh nghiép phat'trién... Tuy nhién, sy phat trién ciia nganh thay san
trén dia ban huyén van con nhiéu bat cap, chua trong xung voi tiém nang.

Ngu nghiép phat trién kha manh véi quy mo doi tau dén nam 2015 1a
912chiéc voi tong cong suat dat 48.142 CV; cong suat binh quan 53CV/tau,
san lugng khai thac dat 12.325 tan hai san cac loai, trong do san lugng muc
ludn chiém ti trong cao nhét trong tat ca cac loai thily san khai thac, tiép dén

la ca cac loai.
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e. Tai nguyén khodng san va vat li€éu xay dwng

Theo cac tai liéu diéu tra, khdo sat va 1ap quy hoach khai thac khoang
san va vat li¢u xay dyng tinh Ba Ria- Viing Tau ndm 2010 cho théy, trén dia
ban huyén Xuyén MQc c6 cac loai khoang san va vat li¢u xay dung dac trung
nhu sau:

- P4 xay dung c6 hai loai: O nui La xa Phudc Tan 1a da bazan dic xit,
c6 mau xam den, ciu tao d@)ng nhét, c¢6 do nguyén khdi cao, c6 thé st dung
lam da 6p 1at, d4 xay dung cong trinh giao thonglO nti May Tau la khéi da
granit, c6 thé khai thac lam vat liéu xay dung/ giao théng, tong trit luong da
xay dung trong huyén wdc tinh khoang 7 triéu m%

- Sét gach ngodi: C6 ¢ Phude Buu, Phuée Tan, Hoa Ho1, Phudc Thuan,
sét cO mau xam, nau vang, 16p day khoang 3-4 m'dat tiéu chuan san xuat gach
ng6i. Tong trir lugng du bao khoang 2 triéu m’,

- Laterit: Laterit con duoc goéi la da ong, phan bd rong khip toan huyén,
1a ngudn nguyén vat lidu cho lam @udng.giao thong va san lap mit bang.

- Puzolan: Trén dia ban huyén c6 2 mo Puzolan tai nli DAt va nui La
v6i trit lwong 10 tri¢u m®,

- Cat thuy tinh: Namydoc bién Binh Chau - Phudc Biru. Dy béo tong trix
lwong khoang 8 triéu m>. Pay.Ja loai cat thach anh mau tring, tring xam c6
thanh phan SiO, khoang97-98% dat tiéu chuan san xuat thiy tinh dan dung.

- Quing sat: Piém quang st ¢ sudi Pa xa Hoa Hiép, co than quing dai
khoang 6 km, rong trung binh 20 m, day trung binh. Thanh phin khoang vat:
gotit va hydrogotit chiém 80%, kaolinit 5%, thach anh 15%; uéc tru luong
2,5 triéu tan.

- Nué6c khoang noéng Binh Chau, luu lugng khoang 950 m*/ngay.

- Ngoai ra, trén dia ban huyén con c6 cac khoang san khac nhu: Than
bun, cat xdy dyng (Binh Chau), kaolin (& Phudc Buru), dat cat san 1ap (co &

cac xa).
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V6i cac loai khoang san nay, Xuyén Moc co thé phat trién manh cong
nghi¢p vat li¢u xay dung, phuc vu cho nhu cau xay dung trén dia ban huyén,
tao thém viéc 1am cho ngudi lao dong, ting thu nhap, gop phan chuyén dich
co cau kinh té.

c. Tai nguyén nhan van

Tai nguyén nhan vin & Xuyén Moc khong chi bao gdm ngudn luc con
ngudi ma con 1a nhirg gia tri vat chat, vin hoa tinh than do con nguoi sang
tao ra trong lich st hinh thanh va phat trién huyén. Cac gid tri van hoa vat thé
va phi vat thé Xuyén Moc cho thay tai nguyén’nhan van'o huyén phong phu
va da dang:

- Cdc gia tri van hoa vt thé:

La nhiing cong trinh di tich lich_si, dén, miéu, nhitng dia diém co v
nghia van hod trén dia ban huyén. Cong trinh di tich lich su, cac chung tich
Cach mang, biéu tuong cta ¥ chi sat d4 vasmuu tri, thong minh cta quan din
tinh Ba Ria Viing Tau no6i chung va/huyen Xuyén MQc noi riéng trong cudc
khang chién chong My clru née, ma dién hinh 1a Di tich lich sir cach mang
bén Loc An (duong Ho Chi Minh trén bién), Dai tuong niém tau khong s (ap
Loc An), Bia tudng niemliét sy Cong Pa (Bau Lam), Pai tuong niém (Tan
Lam) va dén tho liét si(Xuyén'Moc). Cac di tich, chimg tich va tai nguyén
nhan vin cta dat niydeduon duoc chinh quyén va nhan dan Xuyén Moc tran
trong bao ton.

Céc co so tin ngudng, t6n gido ¢ huyén Xuyén Moc gan lién véi lich st
khai hoang m¢ ¢6i. Trén 57 ngdi dinh, chua, dén va miéu duoc xay dyng qua
nhiéu thoi ky 13 nhitng tai nguyén quy gia vé van hoa, kién trac va nghé thuat
dinh, chua Phat giao Nam b¢ xua va nay. Cac co s¢ tin ngudng, ton gido vira
mang ¥ nghia tdm linh, vin hoa vira 1a kho tang kién trac, nghé thuat.

- Cdc gid tri vin héa phi vit thé:
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Xuyén Moc di va dang bao ton va phat huy vin hod phi vat thé (nhiing
tap quan, phong tuc, tin ngudng) nhu vin hoa, 1& hoi Nghinh Ong cta ngu dan
vung ven bién huyén Xuyén Moc ... cic ngay gid to nghé, ngay Nha gido,
ngdy Bao hiéu... cic chuong trinh x6a d6i giam ngheo, ctru tro xi hoi, xay
dung nha tinh nghia, nha tinh thuong,...; bdo tr¢ bé¢nh nhan ngheo, phung
dudng Ba me¢ Viét Nam anh hung,... Nhin chung, cdng déng dan cu Xuyén
Modc ¢6 tinh nhan vin cao va ¢6 kha nang thuc day xa hoi phat trién mot cach
hai hoa, bén viing.

3.2. Piéu kién kinh té - x& hoi

Dan sb trung binh nim 2016 trén toan huyéh 14 144.498 nguoi. Ty 18
tang dan s6 tu nhién dat 0,96%. Lao dong trong dé tudi udc dat 92.000 nguoi
(63,66%), trong d6 lao dong nir chiém khoang 49,52%. Méi quan hé dan sb
va st dung dat duoc thé hién béng chi sb binh quan di¢n tich céc loai dat trén
dau ngudi ctia huyén Xuyén Moc,cho thiyybinh quan dat nong nghiép trén ho
gia dinh ¢ huyén 1a kha cao (1,43sha/hd), binh quan dit & trén dau ngudi dat
murc 64 m’/ngudi

Bang 3.3. Cac donvi hanh chinh huyén Xuyén Mgc

Tén don vi hamh | Di¢n tich tuw Tén don vi|Dién tich tw

T chinh nhién (ha) o hanh chinh nhién (ha)
1 | Thi trin PhuééBim \ -} 920,99 8 | XaHoaBinh |3.736,52
2 | Xa Phudc Thuan 5.067,03 9 | XaHoaHung |2.736,01
3 | X4 Phudc Tan 3.241,09 10 | X4 Hoa Hiép | 9.906,33
4 | Xa Xuyén Moc 1.804,56 11 | Xa Hoa Hoi 7.123,31
5 | X Bong Trang 3.486,25 12 | Xa Bung Riéng | 5.011,90
6 | X&Tan Lam 8.884,10 13 | Xa Binh Chau |8.514,49
7 | Xa Bau Lam 3.491,86

Ngudn: UBND huyén Xuyén Méc, 2018
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V6i vi tri nam trong ving kinh té trong diém phia Nam phat trién ning
dong nhit ca nudc; cach khong xa TPHCM — trung tim kinh té, vin héa 16n
nhit nuéc; c6 dudng bo bién dai, thuan loi phat trién du lich sinh thai bién 1a
diéu kién thuan loi cho phat trién kinh té x3 hoi trén dia ban huyén. Tuy
nhién, di kém va&1 thuin 191 cling c6 nhiing thach thuc 16n, dac biét 1a strc ép
manh m& dén st dung dét va bao vé moi truong, canh quan thién nhién.

3.3. Thuc trang moi truwong

Xuyén Moc 1a mét huyén vung ban son dia mien duyén hai, nam trong
viing c6 khong khi trong lanh, mang dic trudg cta ving bién. Tuy 1a mot
huyén mién duyén hai song mat d§ dan s van con‘thua, nén kinh té phat trién
con & muc thap, nong nghiép 1 chinh, congnghiép- TTCN va thuong mai-
dich vu phat trién chua manh; méi trugng trong ving van con mang dam sac
thai tu nhién.

Trén dia ban hi¢n c6 khoang 1.100>¢0 s& san xuét kinh doanh thudc
nhiéu nganh nghé dang hoat dongitseng.dé co cac nganh nghé thudc nhom co
nguy co gy 6 nhiém cao nhu*@e 56 san xuit ché bién cao su; Co so ché bién
thity san, nong san, thuc phami)Co-sé chin nudi gia suc, gia cam, giét mo tap
trung. Cu thé cac co so/kinh doanh c6 nguy co gdy 6 nhiém moi truong cao
gém: 02 cum co s& ché bién bot mi (Co so bai Hung thudc xa Hoa Hoi, cum
03 co s¢ Huong NhungjHtru Minh, Duy Phat thudc xa Hoa Hung), 01 co so
ché bién thuy san\(BC Vinaseafood thudc xa Binh Chau), 08 trai chan nuoi
heo tép trung.

Ngoai ra trén dia ban huyén Xuyén Moc c6 03 khu du lich tép trung la
H6 Tram - Bén Cat - Loc An, HO Cdc - Bung Riéng va Subi nudc khoang
néng Binh Chau; véi tong cong 64 du an du lich. Trong d6 ¢6 15 du an da di
vao hoat dong. Van dé vé sinh moi truong tai cac khu du lich tuong dbi tét,
tat ca cac diém du lich di vao hoat dong déu co hé théng xur ly nuéce thai, rac

thai dugc thu gom xir Iy dung quy dinh.
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Pa s cac co s san xuat kinh doanh déu chdp hanh cac thu tuc phap
luat vé méi truong. Pén thoi diém 2016, trén dia ban huyén c6: 42 co s¢ san
xuat kinh doanh dwgc S& Tai nguyén- Moi truong cip gidy xac nhan Ban
dang ky dat tiéu chuan moi trudng; 58 co s san xuat kinh doanh dugc UBND
tinh phé duyét bao cao danh gid tac dong moi1 truong; 32 du an cua céc co s&
san xudt kinh doanh, ho kinh doanh c4 thé duoc UBND huyén cap gidy xac
nhan Ban cam két bao vé méi truong va K& hoach bao vé moi truong; 101 du
an cla co so san xuét kinh doanh, hd kinh doanh'ca théduoc UBND huyén
xac nhan Pé an bao vé moi truong don gian.

Cong tac thu gom va xtr 1y chét thai: R4¢ ¢hai’sinh hoat trén dia ban
huyén dugc tap trung xtr 1y tai Bai chon lap réc tai xd Bung Riéng dugc xay
dung hoan thanh va dua vao hoat dong vao thang 03/2012 véi quy mo dugc
dau tu xay dung trén dién tich 04 ha. Phuc vgcho nhu cau thu gom va xu ly
rac trén toan dia ban huyén v&iftong kh6i luong rac udc tinh khoang 40
tan/ngdy theo cong nghé chon 14piPon vi'van hanh bii rac 1a cong ty c6 phan
dich vu d6 thi va cong cong‘huyén Xuyén Moc. Déi voi chat thai ran nguy
hai, trén dia ban huyén hién nay chtra c6 khu xir 1y chét thai nguy hai. Tuy
nhién, khéi luong chit thainguy hai phat sinh khong nhiéu, dugce cac don vi
thu gom va chuyén giaocho ¢a¢ cong ty c6 chirc niang xu 1y ding quy dinh.
Rac thai y té binh:quanamoi ngay phat sinh khoang khoang 15 dén 20 kg.
Luong rac thai duge.thuigom va xir Iy 100% bang phuong phap dbt. Trung
tam y t& huyén b tri 01 10 d6t rac dat nam trong khudn vién dé xtr 1y toan bo
luong rac thai y té phat sinh.

Ty 1€ che phu thuyc vat & muc cao, ty 1¢ che phu cay lau nam va rung
chiém dén 88,95% trong d6 ty 1& che phu rimg chiém 25,21% DTTN.

Nhin chung thyc trang méi truong tai huyén van dang ¢ mirc tbt, tuy
nhién can luu ¥ dén céac tac nhan gay 6 nhiém méi trudng tiém tang nhu: Sir

dung qua nhiéu thuoc trir sdu, phan hoa hoc trén dong rudng; bién do6i khi hau
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nudc bién dang, xdm nhdp man; khai thac khoang san ven bién, dau tran tu

ghe thuyén...




41

Chuong 4
KET QUA NGHIEN CUU VA THAO LUAN
4.1. Mt sé dic trung 1am phan Keo lai tai khu vuc nghién ciéu

Vi 14 ring trong nén dic diém cau trac don gian do vay dé tai chi dé
cap danh gia mat do cua lam ph?m, duong kinh, chiéu cao, téng tiét dién
ngang va trir lugng, day 1a nhiing yéu tét c6 thé anh hudng téi sinh truong va
nang suat ctia cay tr@)ng. CAu triic mat d6 biéu thi mac do anh huodng 1an nhau,
kha ndng canh tranh dinh dudng cua cac ciy rung cung<hu kha nang thich
nghi cta cay doi véi diéu kién séng.

S6 liéu thu thap duoc tur cac 6 ti€u chuan & ¢4e cd tudi (5 6 ti€u chuin
dugc thiét lap & modi c& tuéi), t6i tién hanh tinh toan cac dic trung théng ké
ctia rimg tai khu vuc nghién ctru. Két qua tinh toan cac dic trung thong ké
nhu sau.

Bing 4.1. Cac diic trung thong ké clia~rirng tai khu vwe nghién ciru

Tudi Mat do Dudng Chicu Tong tiét dién Trir lwgng
(cay/ha) | kinh (cmap.cao (M) | ngang G (m%ha) | M (m*/ha)
2 1820 5.2 6.0 3.87 15.8
3 1820 7.5 8.9 8.04 42.1
4 1740 10.4 11.4 14.78 91.2
5 1600 1312 13.8 21.90 156.3
6 1500 15.0 15.0 26.51 198.0

Mat do 1a mét chi ti€éu quan trong cua ring tréng. Mat dd cua ring anh
hudng téi sinh trudng va ning sudt cua cay trong. Ngoai ra, mat do con biéu
thi mirc d6 anh hudng 1an nhau, kha ning canh tranh giita cic ciy rung ciing
nhu kha ning thich nghi ctia cay ddi véi diéu kién sdng. Két qua bang 4.1 cho
thiy mat do cdy tai khu vuc nghién ciru bién thién tir 1500 cay/ha dén 1820
cay/ha. Mat d thip nhat tai tudi 6 v6i 1500 cay/ha va cao nhat tai tudi 2, tudi

3 voi mat do 1820 cay/ha.
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Pudng kinh dugce xem 14 mot trong nhitg biéu hién quan trong nhat cua
quy luat két ciu 1am phan. Puong kinh trung binh tai cac tudi bién thién tir 5.2
cm dén 15 cm.

Chiéu cao 1a mot chi tiéu rat quan trong trong san xuat va kinh doanh
1am nghiép noéi chung va diéu tra ring noi riéng: né 1a mot chi tiéu thudng
dugc sir dung dé danh gia kha ning san xut cta lap dia d6i voi mot trang thai
rimg. Bén canh d6, phan bd so cdy theo ¢ chiéu ¢ao phan 4nh mdt mat cua
dac trung sinh thai va hinh thai cta quﬁn thé thde vat ring, déng thoi cling
phan anh hién trang va trinh dg kinh doanh rung. Chiéurcao trung binh & cac
tu6i bién thién tir 6 m dén 15 m.

Két qua tinh toan vé tong tiét dién ngang tai cac tudi nghién ctru bién
thién tir 3.87m?/ha dén 26.51 m’/ha

Trit lugng 14 mot chi tiéu tong hop ciia_cac nhan t trong cong tac didu
tra, nho biét duge trit lugng ma ta_céd thésbiét duoc muc do sinh trudng va
phat trién cua cdy trong. Tir d6 méedc nhd 1am sinh mdi dua ra duoc cac bién
phap k¥ thuat 1am sinh phi Hopsnhim nhang cao san luong va chat luong gd,
dap Uimg cac muyc ti€u kinh doanh. Bé&n canh d6 trit lugng con 1a chi ti€éu quan
trong trong thiét ké khai'thac nhim dat hiéu qua cao. Trir lugng tai cac tudi
nghién ctru bién thién tir 15.8 m*/ha dén 198 m*/ha.

4.2. Két cau sinh khéintirei, kho va md hinh hdi quy quan hé giira sinh
khoi véi mét sé nhan to-dieu tra

Sinh khdi 13 luong vat chit ma cdy rung tich lily dugc trong qua trinh
song. Pay 1a mot chi tiéu quan trong dé danh gia sinh truong va ning suit cia
cdy rimg. Viéc nghién ciru sinh khéi rimg trong Keo lai tai Cong ty TNHH
MTV Lam Nghiép Ba Ria Viing Tau c6 y nghia quan trong trong kinh doanh
rimg, quan 1y rirng. Dic biét trong dé tai ndy, viéc nghién ciru sinh khdi con 13
co s& dé xac dinh lugng Carbon tich lily trong cdy rimg ciing nhu 1am phan

rung.
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Nghién cau sinh khéi cdy cé thé 1a co s dé xac dinh sinh khéi quan

thé. Mdi cay la mot ca thé tao nén mét quan thé ¢ nhitng dic trung xac dinh.

Sinh khéi cay ca thé 1a mot chi tiéu biéu thi sinh trudng, ting trudng cta cay

ring, 14 két qua cua qué trinh tong hop vat chit hitu co trong cdy, cdy cao, to

thi cho sinh khdi 16n. Vi vy sinh khéi cay luén c6 quan hé chit ché véi

duong kinh va chiéu cao cua cay.

Két qua nghién ctru sinh khéi tuoi cay ca thé cua Keo lai duoc tong hop

& bang 4.2. O mdi tudi sinh khoi cay ca thé vafy 1& % cic bo phan than, canh,

|4 ctia chiing dugc tinh trung binh cho cac OTC.

Bing 4.2. Két cAu sinh khoi twoicay-ca thé Keo lai

Don vi: Kg/cay

Tudi D1z | Hwn Wetn Wi Weia Wi ¢
(cm) | (m) | (kg/cay) | % A (kg/cay),] % | (kg/cay)| % | (kg/cay)
5.09 | 5.90 8.7 600 1.6 11.0 4.2 29.0 14.5
5.05 | 6.20 9.4 61.8 2,1 13.8 3.7 24.3 15.2
5.30 | 6.10 9.8 60.4 2.9 17.9 3.5 21.7 16.2
5.14 | 5.90 9.9 63.9 2.6 16.8 3.0 19.4 15.5
5.39 | 6.20 11.8 70,1 2.4 14.3 2.6 15.6 16.8
2 5.32 | 6.00 105 62.9 1.9 11.4 4.3 25.7 16.7
TB2 | 521 | 6.05 10.02 \163.18 2.25 14.19 3.56 22.63 15.83
7.29 | 9.10 24.6 69.7 7.4 21.0 3.3 9.3 35.3
7.63 | 9.00 22.8 60.3 6.8 18.0 8.2 21.7 37.8
7.32 | 8.90 27.2 76.0 5.2 14.5 3.4 9.4 35.8
7.59 | 9.10 24.8 64.2 4.6 11.9 9.2 23.8 38.6
7.33 | 9.20 28.2 77.6 6.5 17.9 1.7 4.6 36.4
3 7.78 | 9.30 26.1 66.8 6.5 16.6 6.5 16.6 39.1
B3| 7.49 | 9.10 25.62 |69.10 6.17 16.65 5.37 14.25 37.15
4 10.01 | 11.30 45.2 73.6 9.2 15.0 7.0 11.4 61.4
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Tubi Diz | Hun Wt Wi Wiia W ¢
(cm) | (m) |(kg/cay) | % | (kg/cay)| % | (kg/cay)| % | (kg/cay)
10.63 | 11.50 48.7 74.0 9.7 14.7 7.4 11.2 65.8
10.12 | 11.20 39.8 64.9 8.4 13.7 13.1 21.4 61.3
10.58 | 11.60 50.2 70.4 7.1 10.0 14.0 19.6 71.3
10.42 | 11.80 49.6 78.5 8.9 14.1 4.7 7.4 63.2
10.65 | 11.30 52.8 80.4 6.3 9.6 6.6 10.0 65.7

TB4 |10.40 | 1145 | 47.72 |73.64 8.27 12.84 8.80 13.52 64.78
12.83 | 13.80 77.8 75.4 14.2 13:8 112 10.9 103.2
13.39 | 13.60 69.5 63.1 11.4 10.4 29.2 26.5 110.1
13.05 | 13.90 72.4 68.8 15.1 14.4 17.7 16.8 105.2
13.21 | 13.40 81.9 78.1 9.7 9.3 13.2 12.6 104.8
13.08 | 14.10 78.2 79.5 147 14.9 5.5 5.6 98.4

5 13.48 | 14.10 96.3 80.2 132 11.0 10.6 8.8 120.1

TB5 | 13.17 | 13.82 79.35 | 74.19 13.05 12.28 14.57 13.53 106.97
14.71 | 15.60 98.3 71.6 14.5 10.6 24.5 17.8 137.3
14,57 | 15.30 | 102.7 74.4 188 13.6 16.6 12.0 138.1
15.20 | 15.70 | 117.3 81.9 21.5 15.0 4.4 3.1 143.2
15.23 | 15.80 | 1125 142 16.7 11.0 22.4 14.8 151.6
1469 | 15.80 | 1125 81.6 17.2 12.5 8.2 5.9 137.9
15.47 | 15.40 | 116.3 79.0 14.5 9.8 16.5 11.2 147.3

TB6 | 14.98 | 15.60 | 109:93+{ 77.11 | 17.20 12.09 15.43 10.81 | 142.56

Tong

cOng 163580 1 74.23 | 281.60 | 12.78 | 286.32 | 12.99 | 2203.72

Két qua xu ly, tinh toan sinh khdi tuoi cac bd phan cua cay cé thé keo

lai (bang 4.2) cho thay: sinh khéi gd than tuoi 1 cao nhat, chiém binh quan la

74,23 % tong sinh khdi tuoi cta cay, ti 1é nay bién dong tir 60 — 81,6 %.

Trong d6 sinh khéi trung binh gd than tuoi tai tudi 6 chiém cao nhat véi binh

quan 77,11%. Sinh khéi canh tuoi chiém 12,78 % tong sinh khdi tuoi cua cay,




bién dong tir 9,3 — 17,9 %. Trong d6 sinh khdi canh twoi tai tudi 3 chiém cao
nhat vé&i trung binh 16,65%. Con lai, ti 1& sinh khéi 14 tuoi chiém 12,99 %

téng sinh khéi tuoi cia cay, bién dong tir 3,1 — 29 %. Trong d6 sinh khdi 14

tuoi tai tudi 2 chiém cao nhat vai trung binh 22,63%.
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Hinh 4.1. Ti I¢ sinh khéi twei thanyeanh, 14 tai cac tuoi

Két qua hinh 4.1 ciing cho thay, sinh'khdi go (than, canh) tuoi cta cay
chiém ti Ié rat cao (87,01 %) so vai tong\sinh khéi. Néu trong ring véi muc
dich lam nguyén liéu gidy thi ddy 13 mot loai cho san luong gd cao0.So Vi
thong ba 14 (sinh khdi gd chiém 74,4 %, theo két qua nghién cau sinh khéi
thong ba 14 ctia L& Hong Phuc, 1996), kee 14 tram (sinh khdi gb chiém 78 %,
theo két qua nghién ctru sinh/khdi keodla tram cia Vi Van Thong, 1998) va
loai mam trang (sinh khéigé‘chiém 91,32 %, theo két qua nghién ctu sinh
khéi mam trang cua Vién Ngoc :Nam, 2003) thi keo lai ¢6 ti 1& sinh khbi gb
cao hon. Véi dic diém [a mot ledi cay cai tao dat, lai c6 ti & sinh khéi gb cao
hon so v&i mét sé/oai caytrong ring khac thi keo lai 12 mot loai rat phi hop
cho tréng rung lam nguyén liéu gidy va cé thé dem lai hiéu qua kinh té cao.
4.2.2. Twong quan giira sinh khéi tiroi ciia cay véi mét sé nhan té diéu tra

Trong thuc tién kinh doanh rimg, khong phai liic nao cling c6 thé chat
ha céac cay dé xac dinh sinh khdi cua ching, mat khac viéc lam nay s€ vo
cung tén kém vé kinh phi va thoi gian nhét 1 khi phai tién hanh trén dién
rong cho cac diéu kién lap dia khac nhau. Vi vay viéc xac dinh mbi quan h¢
ctia sinh khdi cay cé thé véi mot sd nhan t6 diéu tra 1am phan d& xac dinh 1a

mot viéc lam rat can thiét.
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Pé tai str dung cac ham trong phan mém Statgraphics Centurion XV dé
thir nghiém méi tvong quan nay. Co tat ca 27 ham twong quan dugc dua vio
st dung dé thur nghi¢m. Két qua, dé tai da chon lua dugc 4 ham c6 céac chi s6
chi tiéu vé thdng ké nhu R, SEE, MAE, SSR, SSE t6i uu nhat va dua vio so
sanh dé lia chon ham phu hop. Cac ham phu hop nhu sau:

1) Ham tuyén tinh dang: Y = a + b*X

2) Ham mii (co s e): Y = exp(a + b*X) hay £n(Y) = a + b*X

3) Ham Logarit: Y = a + b*In(X)

4) Ham iy thira: Y = a*X® hay Ln(Y) &Ln(a) +b*Ln(X)
4.2.2.1. Twong quan giia sinh khéi twoi thén cdy véi dwong Kinh (D4 3)

Sau khi str dung cac ham nhu da trinh bay- g muc 4.2.2, két qua nhu sau.

Bang 4.3. So sanh cac ham mo ta Moi twong quan giira sinh khoi twoi

than cay véi dwongkinh (D 3)

Dang ham R SEE MAE SSR SSE
1) 2 ®) (4) (5) (6)

Y =a+b*X 0.97 7.94 6.60 38396.1 1768.92

Wt_th = -47.8498 + 9.98633*D

Y =exp(a + b*X) 0.98 0.17 0.14 21.21 0.84

Wt_th = exp(1.28721 + 0.234729*D)

Y =a+ b*In(X) 0.94 12.38 10.78  35870.3 4294.76

Wt_th = -148.29 + 89.8166*In(D)

Y = a*X"b 0.99 0.09 0.06 21.81 0.24

Wit _th = exp(-1.30822 + 2.21502*In(D))
or
In(Wt_th) = -1.30822 + 2.21502*In(D)

Viéc chon mé hinh nao phu hop nhit dua vao viée danh gia tong hop
cac chi tieu R, SEE, MAE, SSR, SSE, trong do tiéu chuén co ban 1a téng binh
phuong sai s6 nho nhat (SSE = minX(yj; — Yi)*2) va sai léch tuyét dbi trung
binh nhé nhat (minMAE).
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Dua vao cac chi tiéu trén, két hop két qua tir bang 4.3 cho théy, mo
hinh pht hop nhét biéu thi mdi twong quan giita sinh khdi tuoi véi dudng
kinh than cdy (D;3) s€ la phuong trinh c6 dang Y = a*X”b. Phuong trinh cu
thé nhu sau:

Wt _th = exp(-1.30822 + 2.21502*In(D))
Hay In(Wt_th) =-1.30822 + 2.21502*In(D)

Trong d6 Wy, 1a khéi luong than tuoi (kg)

D: duong kinh than cay (cm)

Va dugc biéu thi bang d6 thi sau:

Wt _t = exp(-1.30822 + 2.21502*In(D))
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Hinh 4.2. Po thi biéu dién méi twong quan giira sinh khoi twoi than ciy
véi dwong kinh (D 3)
4.2.2.2. Twong quan giita sinh khéi fwoi than cay véi chiéu cao
Bang 4.4 dudi day trinh bay két qua mdi quan hé giita tong sinh khdi

tuoi cay ca thé voi nhan to Hyy,
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Bang 4.4. So sanh cac ham mé ta méi twong quan giira sinh khoi twoi

than cay véi chiéu cao Hy,,

Dang ham R SEE MAE SSR SSE
@) ) ®3) (4) (5) (6)
Wt_th = -62.3939 + 10.4362*H 0.96 9.76 8.72  37496.1 2668.97
Wt_th = exp(0.884445 + 0.25074*H) 0.99 0.12 0.097 21.64 0.41
Wt_th = -183.963 + 100.895*In(H) 092  14.22 1279°  34496.0 5669.01

Wt_th = exp(-2.30681 + 2.5385*In(H))  0.994 0089 /. ~0.072 21.83 0.22
or

In(Wt_th) = -2.30681 + 2.5385*In(H)

Tuong tu, viéc chon md hinh nao phu hop nhat dua vao viéc danh gia
téng hop cac chi ti€u R, SEE, MAE, SSR, SSE, trong d6 tiéu chuan co ban la
téng binh phuong sai s6 nho nhét(SSE = minZ(yy; — Yin)*2) va sai léch tuyét
dbi trung binh nhé nhat (minMAE).

Duya vao cac chi tiéd trén, két hop két qua tir bang 4.5 cho thiy, mo
hinh pht hop nhét biéu thi mdi tuong quan giita sinh khéi twoi v6i chiéu cao
vat ngon (Hyy s& 13 phuong trinhrcd dang Y = a*X"b. Phuong trinh cu thé nhu
sau:

Wiith=exp(-2.30681 + 2.5385*In(H))
Hay In(Wt_th) = -2.30681 + 2.5385*In(H)
Trong d6: H 14 chiéu cao vat ngon (M)

Va dugc biéu thi bang dd thi sau:
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Wt_th = exp(-2.30681 + 2.5385*In(H))
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Hinh 4.3. P thi biéu dién moi twong quan giird sinh khoi twoi than cay
vé6i chiéu cao Hyy,
4.2.2.3. Twong quan giia sinh khéi twoi eanh cdy véi dwong kinh (D13)

Canh cay cung voi 14 tao thanh tan cay; c6 vai trd quan trong trong viéc
bao vé dat, nudc va la chi tiéu dé danh gia sinh trudong, do che phi cua rimg. ..
Ngoai sinh khéi than, sinh khéi canh.eting 13 bd phan quan trong cau thanh tong
sinh khdi ctia cdy rimg, chiémAlé twong d6i 16n chi sau sinh khéi than.

Cannell (1984) d3 pHan tich sinh khoi gd ctia 640 khu rirng trén thé gidi
va két luan rang ti 1& sinfiskhdi canh cé anh huong dén tong sinh khdi gd trén
mat dat o bat ky duong kinha& chiéu cao nao (Dimitris Zianis va ctv, 2003
trich dan). Ciing nhit.sinh khdi than thi sinh khdi canh cling c6 mdi quan hé
twong d6i chat ché vai.dirong kinh Dys. Piéu ndy duoc thé hién o két qua sau

Bang 4.5. So sanh cac ham mo ta mdi twong quan giira sinh khoi twoi

canh cay véi duwdong kinh

Dang ham R SEE MAE  SSR SSE
1) @ (4) ©) (6)
Wt_c = -5.2957 + 1.43219*D 093 1.94 138  789.73 10574
Wt_c = exp(0.0722682 + 0.189812*D) ~ 0.93 0.26 021 1387 201
Wt_c = -20.0755 + 13.0472*In(D) 091 222 163 75693 13853

Wt_c = exp(-2.06505 + 1.80823*In(D)) 095 0.21 0.17 14.53 1.34
Or
In(Wt_c) = -2.06505 + 1.80823*In(D)
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Tuong ty, viéc chon md hinh nao phu hop nhat dya vao viéc danh gia
téng hop cac chi tiéu R, SEE, MAE, SSR, SSE, trong do6 tiéu chuin co ban la
téng binh phuong sai s6 nho nhat (SSE = minZ(yy — Yin)*2) va sai 1éch tuyét
d6i trung binh nho nhat (minMAE).

Duya vao céc chi tiéu trén, két hop két qua tir bang 4.5(phu luc 1) cho
thdy, mo hinh pht hop nhat biéu thi mdi twong quan giita sinh khéi twoi canh
cay vo1 duong kinh (D s€ 1a phuong trinh c6 dangY = a*X”*b. Phuong trinh
cu thé nhu sau:

Wt _c = exp(-2.06505 + 1.80823*In(D))
Hay In(Wt_c) =-2.06505 + 1.80823*In(D)
Va duogc biéu thi bang d6 thi sau:
Wt_c = exp(-2.06505 + 1.80823*In(D))
pZ S

20|

16

Hinh 4.4. Pd thi biéu dién méi twong quan giira sinh khdi twoi canh cay
véi dwong kinh
4.2.2.4. Twong quan giita sinh khéi twoi canh cdy véi chiéu cao H,,
Méi tuong quan gitta sinh khéi tuoi canh cdy v&i chiéu cao duge thé

hién & bang 4.6
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Bang 4.6. So sanh cac ham mé ta méi twong quan giira sinh khoi twoi

canh cay voi chiéu cao Hy,

Dang ham R SEE MAE SSR SSE
@ 2 ©) (4) () (6)
Wt_c = -7.74919 + 1.52953*H 0.94 1.79 1.29 805.40 90.06
Wt_c = exp(-0.294611 + 0.206436*H) 0.96 0.20 0.17 14.67 1.21
Wt_c = -25.9445 + 14.9471*In(H) 0.91 2.22 1.68 757.08  138.38
Wt_c = exp(-2.9642 + 2.10782*In(H)) 0.97 0.17 0.13 15.05 0.83

Dua vio cac chi tieuSEE, MAE, SSR, SSEkét hop-két qua tir bang 4.6
cho thay, mo hinh phu hop nhét biéu thi mdi twong ‘quan ‘giira sinh khoi tuoi
canh cdy véi chiéu cao vat ngon (Hy, s& 13 phuwong trinh c6 dang Y = a*X"b.
Phuong trinh cy thé nhu sau:

Wt_c = exp(-2.9642 +2.10782*In(H))

Két qua dugc thé hién do thi sau

Wt _c = exp(-2.9642 + 2.10782*In(H))

24 F
20
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Hinh 4.5. Do thi biéu dién méi twong quan giira sinh khdi twoi canh cay

Vi chiéu cao
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4.2.2.5. Twong quan giita sinh khéi twoi ld cdy véi dwong kinh

La cay la bo phan co vai tro quan trong trong qua trinh quang hop cua
cay. Tan 1a c6 anh huong rat Ion dén ning suit cua cdy ring ciing nhu quan
thé ring. Khéi lwong 14 ¢ mdi lién hé chat ché véi lwong mua, can bing
nudc, tiét dién ngang phan gd giac cua than cay, sinh khdi than cay...

Muc tiéu cta diéu ché ring 1a toi wu hoa viéc chuyén ddi anh sang
thanh sinh khéi hoic san luong gd trong mot chu ky doi séng cia rimg. Pé
dat dugc muc tiéu nay thi nha 1am hoc phai hiéurd lodi<cay, kiéu phat trién
tan 14, dong thai cua dién tich 14 va diéu kiénMap dia ai~dinh chi sb dién tich
la.

Sy thanh cbng cua trong rimg va nudidudng ring cling phai dya trén
co s& nhitng hiéu biét vé su phat trién va\su ton tai cua tan 1a (Nguyén Vin
Thém, 2001). Vi vay, viéc nghién cau sinh Khéi 14 ciing hét sic quan trong
trong viéc danh gia ning sut cia ay ring’eting nhu quan thé rung.

Bang 4.7. So sanh cac ham mo'ta,moi-tirong quan giira sinh khdi twoi 14

caywvoi duwong kinh

Dang ham R SEE MAE SSR SSE
1) ) ®) (4) (5) (6)
Wt _la =-4.00036 + 1.32145*D 0.68 5.25 3.62 672.31 772.47
Wt_la = exp(0.475326 +.0.148925*D) 0.73 0.50 0.37 8.53 7.08
Wt _la=-17.6191 + 12.0303*In(D) 0.66 5.34 3.86 643.53 801.25
Wt _la = exp(-1.12981 +:1.38694*1n(D)) 0.73 0.50 0.38 8.55 7.06

or
In(Wt_la) = -1.12981 + 1.38694*In(D)

Viéc udc tinh sinh khoi 14 ¢6 thé dya vao tong sinh khdi cua ca cay
hoac téng sinh khdi phﬁn khi sinh hodc mét bd phan nao d6 cua cay trén mat
dat. Tuy nhién cong viéc nay ciing hét sirc phirc tap. Trong khi do, bo phan
sinh khéi 14 cting nhu bd phan sinh khdi than, canh déu c6 mbi quan h¢ chat

ché véi duong kinh Di3. Do d6 viéc thiét 1ap mdi quan hé giira sinh khéi 14
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voi dudng kinh Dy3 can thiét trong cong tac diéu tra, quan 1y rimg.
Két qua tir bang 4.7va (phu luc 1) két hop vé6i cac chi tiéu tinh toan SEE,
MAE, SSR, SSE cho thiy, mé hinh phu hop nhit biéu thi mdi twong quan
gita sinh khéi tuoi 14 cdy véi dudng kinh (D sé& 1a phuong trinh ¢6 dang Y =
a*X"b. Phuong trinh cy thé nhu sau:
Wit _la = exp(-1.12981 + 1.38694*In(D))

Hay In(Wt_la) =-1.12981 + 1.38694*In(D)

Két qua duoc thé hién d6 thi sau

Wt_la = exp(-1.12981 + 1.38694*In(D))

30F
25 F
20F

15}

Wt la

10 F

Hinh 4.6. P thi biéu dién-moi twong quan giira sinh khéi twoi 14 cay véi
dwong kinh
4.2.2.6. Twong quan giira sinh khéi twoi ld cdy véi chiéu cao
M&i tuong quan gitta sinh khdi tuoi 14 cay voi chiéu cao duge thé hién

o bang 4.8
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Bang 4.8. So sanh cac ham mo ta méi twong quan giira sinh khdi twoi 14

cay vdi chiéu cao

Dang ham R SEE  MAE SSR SSE
@ 2 3 (4) () (6)
Wt_la = -5.47992 + 1.34126*H 0.65 5.42 383  619.33  825.46
Wt_la = exp(0.295656 + 0.152312*H)  0.71 0.52 0.39 7.98 7.63
Wt_la = -21.5635 + 13.1614*In(H) 0.63 5.53 405 58699  857.79
Wt_la = exp(-1.5964 + 1.52235*In(H))  0.70 0.52 0.40 7.85 7.76

or
In(Wt_la) = -1.5964 + 1.52235*In(H)

Tur sb liéu thu thap va qua phan tich mdi-tuwong quan di 1ap duoc céc
phuong trinh giita sinh khéi tuoi l4 cay véi.chiéu cae vit ngon cua Keo Lai.
Két qua & Bang 4.8 cho thdy mé hinh phu hop nhat biéu thi mdi twong quan
giita sinh khdi tuoi 14 cdy véi chiéu cae™vat ngon (Hy, sé 13 phuong trinh c6
dang Y = exp(a + b*X). Phuong trinh cy thénhu sau:

Wt _la = exp(0.295656+ 0.152312*H)
Két qua dugc thé hién dod thi sau

Wt_la = exp(0.295656 + 0.152312*H)

30F
25F

20 F
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Wt la
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Hinh 4.7. Pd thi biéu dién méi twong quan giira sinh khdi twoi 14 ciy véi

chiéu cao
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4.2.2.7. Twong quan giita tong sinh khéi twoi ciia cdy véi dwong kinh

Téng sinh khdi tuoi trén mdt dit bao gdm sinh khéi cua cac bd phan
than, canh, 1. Pay chinh 14 b phan téng hop dé dénh gid qua trinh sinh
trudng cta cdy va ciing 1a chi tiéu dé danh gid ning suit sinh hoc cua cay
ring. Tuy nhién, trén thuc té dé tinh toan duoc téng sinh khdi cua cay ring
thi phai tdn rat nhiéu cong suc cho vi¢c chat ha, can do va mAt rat nhiéu chi
phi cho cong viéc nay. Vi vdy, viéc xay dung phueong trinh tuong quan giira
tong sinh khoi v&i cac nhan td dé do dém khac (D, H) it46n cong sirc va chi
phi hon 1a mot viéc 1am rat c6 ¥ nghia trong thyc t& diéu'tra rimg.

Két qua thaim do mdi twong quan giira tong'sinh khéi twoi voi Dy 5 duge
thé hién bang sau

Biang 4.9. So sanh cac ham mo ta mdi twong quan giira tong sinh khoi

twoi cua cay voi duwdng kinh

Dang ham R SEE MAE SSR SSE
1) ) ®) (4) (5) (6)
Wit_t =-57.1459 + 12.74*D 0:98 7.86 6.54 62490.3 1729.97
Wt _t =exp(1.81828 + 0.216205*D) 0.98 0.14 0.11 17.99 0.55
Wt _t =-185.984 + 114.894*In(D) 0.95 14.04 12.35 58697.2 5523.06
Wt_t = exp(-0.567118 + 2.03792*In(D)) 0.99 0.05 0.04 18.46 0.08

or
In(Wt_t) = -0.567118 + 2:03762*In(D)

Két qua tham do moi tuong quan gitta tong sinh khoi tuoi cua cay voi
D13 (phu luc 1) chothdy:hé's6 trong quan cia tit ca cac phuong trinh déu rat
cao (0,95— 0,99), diéu nay cho thdy mdi quan hé giira cac yéu td trén la rat
chit ch&. Tat ca cac phuong trinh déu thoa man cac yéu cau vé thong ké, cac
tham sb ctia phuong trinh ciing nhu phuong trinh déu ton tai & muc rat c6 ¥
nghia (p < 0,001). Néu dua vao hé sé tuong quan thi c6 thé liwa chon duoc 4
phuong trinh dé m6 phong mbi quan hé giita tong sinh khéi tuoi ciia cdy véi

D1 3. Tuy nhién phuong trinh c6 dang Y = a*X"b c¢6 hé s6 R=0.99 va hé sd
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chinh xac nho nhatnén duoc Iya chon dé kiém nghiém, xy dyng mé hinh du

doan tong sinh khdi véi mirc do chinh xac, mirc do tin cay 1a 99 %.Phuong

trinh duoc chon:

Wt_t = exp(-0.567118 + 2.03792*In(D))

Hay In(Wt_t) = -0.567118 + 2.03792*In(D)

Va duoc biéu thi bang d6 thi sau
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Wt _t
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Wt _t = exp(-0.567118 + 2.03792*In(D))
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Hinh 4.8. Do thi biéu dién.moi tweng quan giira tong sinh khdi twoi ciia

cay voi dwong kinh

4.2.2.8. Twong quan gitra tong-sinh khéi twoi ciia cay véi chiéu cao

Tong sinh khéi tiroiicua cay vai chiéu cao duoc thé hién bang sau

Bing 4.10. So séanh cac-ham mod ta méi twong quan giira tong sinh khoi

tiroi caa cay véi chiéu cao

Dang ham R SEE MAE SSR SSE
1) (2 3) 4) ®) (6)
WE_t = -75.623 + 13.307*H 0.97 10.78 9.609  60962.2  3258.09
Wt_t = exp(1.45226 + 0.23051*H) 0.99 0.095 0.079 18.29 0.25
WE_t = -231.471 + 129.003*In(H) 0.93 16.71 1500  56394.1  7826.21
WE_t = exp(-1.47602 + 2.33137*In(H)) 0.99 0.068 0.054 18.41 0.12

or
In(Wt_t) = -1.47602 + 2.33137*In(H)
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Két qua tinh toan mdi tuong quan giita tong sinh khéi twoi cua cay voi
chiéu cao vat ngon Hyntai bang 4.10 va (phu luc 1) cho théy: hé sb tuong quan
clia tat ca cac phuong trinh déu rat cao (0,93 0,99), diéu nay cho thdy mdi
quan hé gitra cac yéu td trén 1a rat chat chd. Tt ca cac phuong trinh déu thoa
mén cac yéu cau vé thong ké, cac tham sd cua phuong trinh ciing nhu phuong
trinh déu ton tai & muc rat co y nghia (p < 0,001). Néu dua vao hé sd tuong
quan thi c6 thé lua chon dugc 4 phuong trinh dé mé phong mdi quan hé gitta
tong sinh khdi tuoi cta cdy v6i Hy,. Tuy nhiénphuongitrinh ¢ dang Y =
a*X b c6 hé s6 R= 0.99 va hé sd chinh xacthd nhatién duogc lya chon dé
kiém nghiém, xdy dung mé hinh du doan tong§inh-khéi voi mic d6 chinh
xac, muc dg tin cdy 1a 99 %.Phuong trinh duge chon:

Wit _t =exp(-1.47602 +2.33137*In(H))
Hay In(Wt_t) =-1.47602 +2:33137*In(H)
Va dugc biéu thi bang d6 thi sau
Wt _t = exp(-1.47602 + 2.33137*In(H))
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Hinh 4.9. P thi biéu di&n méi twong quan giira téng sinh khoi twoi cia

cay véi chiéu cao



4.2.3. Két cdu sinh khéi kho

Tuong tu nhu sinh khéi tuoi, ta thay ti & sinh khéi khd céc bo phan cua
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quan thé keo lai (bang 4.11) ciing bién dong nho, chiém ti 1& trung binh 16n

nhat van Ia bo phan than, tiép dén la canh va cudi cung 1a 14.

Sinh khdi kho cac bd phan cua cé thé Keo lai dugc thé hién & Béang

4.11
Bing 4.11. Két cau sinh khdi kho cay c4 thé Keo lai
D H Wit Wi Wiiia Wi +
Tuéi | (cm) | (m) | (kg/cay) | % | (kg/cay) [t~ % |(kg/cay) | % | (kg/cay)
5.09 | 5.90 4.5 714 0.74 w7 11 16.8 6.3
5.05 | 6.20 3.8 62.3 0.82 13.4 15 24.3 6.1
530 | 6.10 4.6 63.0 1.2 16.4 1.5 20.5 7.3
514 | 590 5.3 67.9 117 15.0 1.3 17.1 7.8
539 | 6.20 5.4 79.4 0.86 12.6 0.5 7.9 6.8
2 5.32 | 6.00 4.6 61,3 0.82 10.9 2.1 27.7 7.5
B2 4.7 67.6 0:9 13.4 1.3 19.1 7.0
7.29 | 9.10 11.6 73.4 3.2 20.3 1.0 6.3 15.8
7.63 | 9.00 12.3 66.5 3.2 17.3 3.0 16.2 18.5
7.32 | 8.90 154 78.2 2.3 11.9 1.9 9.8 19.3
7.59 | 9.10 11.8 707 2.2 13.2 2.7 16.2 16.7
7.33 | 9.20 15.6 83.4 2.4 12.8 0.7 3.7 18.7
3 7.78 | 9.30 105 60.7 3.1 17.9 3.7 21.4 17.3
B3 12:8 72.2 2.7 15.6 2.2 12.3 17.7
10.01 | 11.30 23.5 72.1 4.8 14.7 4.3 13.2 32.6
10.63 | 11.50 22.6 76.6 4.5 15.3 2.4 8.1 29.5
10.12 | 11.20 19.4 61.2 4.1 12.9 8.2 25.9 31.7
10.58 | 11.60 21.8 74.4 3.2 10.9 4.3 14.7 29.3
10.42 | 11.80 24.6 80.1 4.7 15.3 14 4.6 30.7
4 10.65 | 11.30 27.4 82.5 3.4 10.2 2.4 7.2 33.2
TB4 23.2 74.5 4.1 13.2 3.8 12.3 31.2
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D H With Wi Wiiia Wi
Tuéi | (cm) | (m) |(kg/cay)| % | (kg/cay) % | (kg/cay) | % | (kg/cay)
12.83 | 13.80 32.2 75.4 6.8 15.9 3.7 8.7 42.7
13.39 | 13.60 40.2 75.6 4.8 9.0 8.2 154 53.2
13.05 | 13.90 42.3 68.4 8.6 13.9 10.9 17.6 61.8
13.21 | 13.40 39.6 82.0 4.3 8.9 4.4 9.1 48.3
13.08 | 14.10 44.6 815 7.1 13.0 3.0 5.5 54.7
5 13.48 | 14.10 46.2 79.2 7.4 127 4.7 8.1 58.3
TB5 40.9 77.0 6.5 12.2 5.8 10.7 53.2
14.71 | 15.60 54.7 72.2 7.3 9.6 13.8 18.2 75.8
14.57 | 15.30 46.7 71.6 10.3 15:8 8.2 12.6 65.2
15.20 | 15.70 57.8 80.5 11/3 16.0 2.5 3.5 71.8
15.23 | 15.80 52.6 71.3 3l 11.0 13.1 17.8 73.8
14.69 | 15.80 62.3 81.4 10.2 13.3 4.0 5.2 76.5
15.47 | 15.40 56.4 81.5 7.1 10.3 5.7 8.2 69.2
TB 6 55.1 76.4 91 12.7 7.9 10.9 72.1
Tong
cong 820.0 155 140.2 12.9 126.2 11.6 1086.4

Tuong tu nhu kétiqua tinh toan va thao luan sinh khéi tuoi, thi sinh

khdi khd cua cac bo phan cua cdy (bang 4.11) ciing bién dong rat Isn, sinh

khdi gb than va caniirkho ¢ ti 1& 1a rat cao, chiém binh quan 1a 88,4 % tong

sinh khéi kho cuia cay, Tidé nay cao hon so véi ti 18 sinh khdi gd tuoi cta cay
la 87,01%
Sinh khéi gd than khd la cao nhat, chiém binh quan 1a 75,5 % tong sinh
khéi khd cua cay, ti 1& nay bién dong tir 60,7 — 83,4 %. Trong d6 sinh khbi

trung binh gd than kho tai tudi 6 chiém cao nhat véi binh quan 74,6%. Sinh

khéi canh khd chiém 12,9 % tong sinh khéi kho cua cay, bién dong tir 8,9 —

20,3 %. Trong d6 sinh khéi canh khd tai tudi 6 chiém cao nhat véi trung binh
12,7%. Con lai, ti 1 sinh khéi 14 khd chiém 10,9 % tong sinh khdi kho cua
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cay, bién dong tir 3,5 — 27,7 %. Trong d6 sinh khéi 14 kho tai tudi 1 chiém cao

nhét vai trung binh 19,1%.

Tir hinh 4.10 ciing cho thy ti 1¢ sinh khdi gd khd (than, canh) chiém

phan I6n tong sinh khéi khd cua cdy (88,4 %), con sinh khéi 14 khd chi chiém

mot lugng nho la (11,6 %).
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TY LE SINH KHOI KHO THAN, TONG TY LE SINH KHOI
CANH, LA TUOI 6 KHOTHAN, CANH, LA TUOI 2 - 6
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Hinh 4.10. Ti 1é sinh khéi kho thém, canh; 14 tai cac tuoi

4.2.4. Twong quan giira sinh khéi kho criia cay'véi mgt sé nhan té diéu tra

Tuong tu nhu viéc nghién ctru mdi trong quan gitta sinh khéi tuoi cua
cdy voi mdt sd nhan td didu tra. Pé tai si~dung cac ham trong phan mém
Statgraphics Centurion XV dé thir nghiém mdi twong quan giita sinh khdi
kho ciia cdy vdi cac nhan to diéu tra. €6 tat ca 27 ham tuong quan dugc dua
vao su dung dé thir nghi¢m. Két qua, dé tai da chon lwya dugc 4 ham c6 cac
chi s6 chi tiéu vé thong ké nhu R;"SEE, MAE, SSR, SSE t6i uu nhat va dua
vao so sanh dé lya chon ham phw hop. Cac ham phu hop nhu sau:

5) Ham tuyéntinh.dang: Y = a + b*X

6) Ham mil\(co'sd.¢): Y = exp(a + b*X) hay Ln(Y) = a + b*X

7) Ham Logarit: 'Y = a + b*In(X)

8) Ham liiy thira: Y = a*X° hay Ln(Y) = Ln(a) + b*Ln(X)
4.2.4.1. Twong quan giita sinh khai kho than cay véi dwong kinh (D1 3)

Két qua khao sat cac ham toan hoc thong dung mo ta mdi quan hé giira

sinh khdi kho than ciy voi dudng kinh dugc thé hién bang sau
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Bang 4.12. So sanh cac ham mé ta méi twong quan giira sinh khéi kho

than cay véi dwong kinh (D, 3)

Dang ham R SEE MAE SSR SSE

@) (2 ©) (4) () (6)
WK_th = -24.6195 + 5.06774*D 0.97 4.58 364 9887.91  587.01
WK_th = exp(0.514129 + 0.241095*D)  0.97 0.21 0.16 22.38 1.20
WK_th = -75.6071 + 45.5869*In(D) 0.94 6.64 543  9240.63  1234.30
WK_th = exp(-2.15553 + 2.2768*In(D))  0.99 0.14 0.10 23.05 0.53
or

In(WK_th) = -2.15553 + 2.2768*In(D)

Viéc chon mé hinh nao phu hop nhit dwam@o viée danh gia tong hop
cac chi tieu R, SEE, MAE, SSR, SSE, trong do/ti€u chuan co ban 1a téng binh
phuong sai s6 nho nhit (SSE = minX(y — Yin)A2)eva sai léch tuyét dbi trung
binh nhé nhét (minMAE).

Duya vao céc chi tiéu trén, két hop'két quartir bang 4.12 cho thiy, mo
hinh pht hop nhét biéu thi mdi twong quan giita sinh khéi kho than ciy voi
duong kinh than cay (Dy3) s€ 1a phuong trinh ¢6 dang Y = a*X”b. Phuong
trinh cu thé nhu sau:

WKk _th = exp(-2.15553 + 2.2768*In(D))
Hay In(WkZth) =.-2.15553 + 2.2768*In(D)
Két qua duoc biéu dién bang do6 thisau

WK_th = exp(-2.15553 + 2.2768*In(D))

80 F'

60|

40

WK_th

20

Hinh 4.11. P thi biéu di&n moi twong quan giirasinh khoi kho than cay

véi dwong kinh
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4.2.4.2. Twong quan giira sinh khéi kho than cay véi chiéu cao
Két qua tinh toan méi twong quan giira sinh khdi kho than cay véi chiéu
cao vt ngon dugc thé hién bang sau
Bang 4.13. So sanh cac ham mé ta méi twong quan giira sinh khéi kho

than ciy voi chiéu cao

Dang ham R SEE MAE SSR SSE
@ 2 3 (4) () (6)
WK_th = -32.1455 + 5.30903*H 0.96 5.25 426 970350 771.43
WK_th = exp(0.0970831 + 0.25784*H) 0.99 0.16 042 22.89 0.69
WK_th = -93.9196 + 51.2969*In(H) 0.92 7.46 635  8916.92 1558.01
WK_th = exp(-3.18665 + 2.61128*In(H)) 0.99 0.13 0.11 23.11 0.47

or
In(WK_th) = -3.18665 + 2.61128*In(H)

Tuong tu, viéc chon md hinh nao“phu hep nhat dyua vao viéc danh gia
téng hop cac chi tiéu R, SEE, MAE, SSR, SSE, trong d6 tiéu chuén co ban 1a
téng binh phuong sai s6 nho nhat (SSE =“minZ(yy — Yin)*2) va sai léch tuyét
d6i trung binh nhé nhat (minMAE).

Duya vao céc chi tidugrén, két hop két qua tir bang 4.13 cho thiy, mo
hinh pht hop nhét biéu thi mdi tweng quan giita sinh khéi kho than cay véi
chiéu cao vt ngon (Hy4 s& 18 phirong trinh ¢6 dang Y = a*X”b. Phuong trinh
cu thé nhu sau:

Wk _th = exp(-3.18665 + 2.61128*In(H))
Hay~in(WkK_th) = -3.18665 + 2.61128*In(H)

Va dugc biéu dién bang d6 thi sau
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WK _th = exp(-3.18665 + 2.61128*In(H))

Wk_th

5.9 T 7.9 T 9.9 - Il]i.9l | I13I.9I | I15I.9
H
Hinh 4.12. P thi biéu dién moi twong quan giirasinh khoi kho than cay
véi chiéu cao
4.2.4.3. Twong quan giira sinh khéi kho~canh cay véi dwong kinh
Méi twong quan gitra sifth khdi&ho canh cay véi duong kinh duoc thé

hién bang 4.14

Bing 4.14. So sdnh c4¢ ham mé'ta méi twong quan giira sinh khdi kho

canh‘¢ay véi dudong kinh

Dang ham R SEE MAE SSR SSE
@) ) @) (4) () (6)
WKk_c =-3.3079 + 0.778563*D 0.92 1.27 0.85 233.38 45.33
Wk_c = exp(-0.901881 + 0.211718*D) 0.94 0.30 0.25 17.26 2.45
Wk_c =-11.2789 + 7.06453*In(D) 0.89 1.42 1.00 221.92 56.79
WK_c = exp(-3.2842 + 2.01618*In(D)) 0.96 0.24 0.20 18.08 1.63

or
In(WK_c) = -3.2842 + 2.01618*In(D)

Tur sb liéu thu thap va qua phan tich mdi tuong quan di 1ap duoc céc
phuong trinh giita sinh khdi khd canh cay véi duong kinh cua Keo Lai. Két

qua ¢ Bang 1.14 cho thay mé hinh phu hop nhat biéu thi mdi twong quan giita
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sinh khéi kho canh ciy véi dudng kinh (Dys s& 1a phuong trinh ¢6 dang Y =
exp(a + b*X). Phuong trinh cu thé nhu sau:
WKk _c = exp(-3.2842 + 2.01618*In(D))
Hay In(Wk_c) = -3.2842 + 2.01618*In(D)

Két qua duoc biéu dién bang d6 thi sau

WK _c = exp(-3.2842 + 2.01618*In(D))

12F

10}

5 7 9 11 13 15 17

Hinh 4.13. Pé thi biéu dién moi tfong quan giirasinh khdi kho canh cay
véidwong kinh
4.2.4.4. Twong quan giwa.sinfvkhai-kho canh cay véi chiéu cao
Méi tuwong quan gitrarsinh-khdi khd canh cay véi chiéu cao duoc thé
hién bang 4.15
Bang 4.15. So sanf cac_hdm md ta méi twong quan giira sinh khoi kho

canh cay véi chi€u cao

Dang ham R SEE MAE SSR SSE
1) (2 3) 4) ®) (6)
WKk _C = -4.65184 + 0.832387*H 0.93 1.20 0.87 23853  40.17
WK_c = exp(-1.30971 + 0.230136*H) 0.96 0.23 0.19 18.23 1.47
WK_c = -14.4385 + 8.08551*In(H) 0.89 1.43 1.08 22154  57.17
WK_c = exp(-4.27493 + 2.34522*In(H)) 0.97 0.20 0.16 18.64 1.07

or
In(WK_c) = -4.27493 + 2.34522*In(H)
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Két qua tinh todan mdi twong quan giita sinh khdi khoé canh ciy voi
chiéu cao vat ngon Hyntai bang 4.15 va (phu luc 2) cho théy: hé sb tuong quan
clia tit ca cac phuong trinh déu rat cao (0,89 — 0,97), diéu nay cho thay mdi
quan hé gitra cac yéu td trén 1a rat chat chd. Tt ca cac phuong trinh déu thoa
mén cac yéu cau vé thong ké, cac tham sb cua phuong trinh ciing nhu phuong
trinh déu ton tai & muc rat co y nghia (p < 0,001). Néu dua vao hé sd tuong
quan thi ¢6 thé Iya chon duoc 4 phuong trinh dé mé phong méi quan hé giira
sinh khoi kho canh ciy voi Hy,. Tuy nhién phuofig trinh@6 dang Y = a*X"b
c6 hé s6 R= 0,97va hé sb chinh xac nhd nbitnén duoc lua chon dé kiém
nghi¢m, xay dyng mo hinh du doan sinh khdi v&ifmite d6 chinh xac, mic do
tin cay 1a 99 %.Phuong trinh dugc chon:

WKk _c = exp(-4.27493 + 2.34522*In(H))
Hay In(WK_c) = -4.27493 +2.34522*In(H)

Va duogc biéu dién bang dd thi sau

WK_c = exp(-4.27493 + 2.34522*In(H))
12 T T T T T T T T T T T T T T T T T T

10}
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Hinh 4.14. P thi biéu di&n mdi twong quan giirasinh khoi khd canh cay

Vi chiéu cao
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4.2.4.5. Twong quan giira sinh khéi kho 14 cay vdi dwong kinh

Mbi twong quan giita sinh khdi kho 14 cay véi duong kinh dugc thé
hién bang 4.16
Bang 4.16. So sanh cac ham mo ta médi twong quan giira sinh khéi kho 14

cay véi duwong kinh

Dang ham R SEE MAE  SSR  SSE
@ 2 3 (4) () (6)
WK_la = -2.46999 + 0.651275*D 0.67 2.70 197  163.31 204.87
WK_Ia = exp(-0.681469 + 0.1747*D) 0.75 0.56 046 1175  8.90
WK_la = -9.06205 + 5.87601*In(D) 0.65 2:77 204 15353 214.65
WK_la = exp(-2.55622 + 1.62335*In(D)) 0.75 0.56 046 1172  8.93

or
In(WK_la) = -2.55622 + 1.62335*In(D)

Két qua tir bang 4.16 két hop ydi'cac chi tiéu tinh toan SEE, MAE,
SSR, SSE (phu lyc 2) cho thdy, mé hinh pht hop nhit biéu thi mdi tuong
quan gitra sinh khéi kho 14 cay vai-duongkinh (D sé& 1a phuong trinh c6 dang
Y = exp(a + b*X). Phuong trinh'cipthé nhir sau:
WK _la ="exp(-0.681469 + 0.1747*D)
Két qua duoc thé hién ¢ dd'thi'sau

WK _la = exp(-0.681469 + 0.1747*D)

15 F

5I 7I 9I lll ll3 ll5 ll7
D
Hinh 4.15. P thi biéu di&n mdi twong quan giirasinh khoi kho 14 cay véi

dwong kinh
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4.2.4.6. Twong quan giira sinh khéi kho 14 cay véi chiéu cao
Bang 4.117. So sanh cac ham mo ta moi twong quan giira sinh khoi kho 14

cay vai chieu cao

Dang ham R SEE MAE SSR SSE

@) 2 ®) 4) (5) (6)
WK _la = -3.40821 + 0.679698*H 0.66 2.73 2.00 159.05  209.13
WK _la = exp(-0.930581 + 0.182096*H) 0.74 0.57 0.46 11.42 9.23
WK _la = -11.3173 + 6.5675*In(H) 0.63 2.82 2.10 146.16  222.02
WK _la = exp(-3.17192 + 1.81128*In(H)) 0.73 0.58 0.47 11.12 9.53
or

In(WK_Ila) = -3.17192 + 1.81128*In(H)

Viéc chon mé hinh nao phu hop nhit dira vao viéc danh gia téng hop
cac chi tieu R, SEE, MAE, SSR, SSE, trong do tieu chuin co ban 1a téng binh
phuong sai s& nho nhit (SSE = minX(yj,— Vi) 2)va sai léch tuyét dbi trung
binh nhé nhét (minMAE).

Duya vao cac chi tiéu trén, két hop kétqua tir bang 4.17(phu luc 2) cho
thiy, mo hinh phu hop nhit biéu thiumbi tuong quan giira sinh khéi kho 14 cay
v6i chiéu cao vat ngon (Hy, s& lawphuong trinh c6 dang Y = exp(a + b*X).
Phuong trinh cu thé nhu sau:

WK _la = exp(-0:930581 + 0.182096*H)

Két qua duoc thé hién 6/ddithi sau

WKk _la = exp(-0.930581 + 0.182096*H)

5.9 7.9 9.9 11.9 13.9 15.9
H

Hinh 4.16. P thi biéu di&n mdi twong quan giirasinh khoi kho 14 cay véi

chiéu cao
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4.2.4.7. Twong quan tong sinh khoi khé ciia cdy va dwong kinh

Tong sinh khdi kho 13 mot chi tiéu biéu thi ning suat kho cia cay ring
dat duoc tai thoi diém cu thé. Mot trong nhitng phuong phap dé tinh duoc kha
nang hap thy CO, cua ring 1a thong qua sinh khéi kho dé tinh duoc lugng C
tich lily trong quan thé rimg. Do d6, xdy dung phuong trinh twong quan véi
nhitng nhan t6 diéu tra d& do dém dé xac dinh tong sinh khoi kho cua cay
rumg 1a hét sirc can thiét.

Tong sinh khéi kho cia cay duoc xac dinh thongiqua tong sinh khoi
kho cua cac bg phan than, canh, 1a. Pé tai d3 sit dung mot s6 ham toan hoc dé
md phong mdi quan hé trén.

Bang 4.18. So sanh cac ham mo ta méi treng quan giira tong sinh khoi

kho cuia cay va dwong kinh

Dang ham R SEE MAE SSR SSE
@) ) @) (4) () (6)
WK_t = -30.3993 + 6.49774*D 0.97 5.56 4.32 16255.50  865.12
WK_t = exp(0.959401 + 0.228108*D) 0:98 0.18 0.15 20.03 0.90
WK_t = -95.9526 + 58.5292*In(D) 0.94 8.21 6.99 15232.40 1888.23
WK _t = exp(-1.56325 + 2.15274*In(D)) 0.99 0.11 0.08 20.61 0.33

or

In(WK_t) = -1.56325 + 2.15274*In(D)

Két qua thr nghiém ¢acphuong trinh tong sinh khoi kho cua cay voi
duong kinh duoc thé hién & bang 4.18 va (phu luc 2). Qua kiém tra cic chi
tiéu thong ké vé sut ton'tai-cta cac tham sé phuong trinh, sy phi hop cua
phuong trinh va so sénhiedc hé s6 R, SEE, MAE, SSR, SSE cho thiy mé hinh
pht hop nhit biéu thi mdi tuong quan gitta tong sinh khdi kho cia cay voi
duong kinh (D13 s& 14 phuong trinh c6 dangY = a*Xb. Phuong trinh cu thé
nhu sau:

WK _t = exp(-1.56325 + 2.15274*In(D))
Hay In(Wk_t) =-1.56325 + 2.15274*In(D)

Va dugc bicu dién bang do thi sau
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WK _t = exp(-1.56325 + 2.15274*In(D))

O -_I 1 1 1 1 1 I_-
5 7 9 11 13 15 17
D

Hinh 4.17. Pé thi biéu dién méi twong quangiita tony sinh khoi kho caa
cay va dwong kinh
4.2.4.8. Twong quan téong sinh khoi khé ciia édy va chiéu cao
Bang 4.19. So sanh cac ham mo ta méi.twong quan giira tong sinh khoi

kho cua cay va chi€u cao

Dang ham R SEE MAE SSR SSE
1) ) ®) (4) (5) (6)
WK_t =-40.2077 + 6.82128*H 0.97 6.27 5.38 16018.80 1101.81
WK _t = exp(0.564555 + 0.243975*H) 0.99 0.13 0.10 20.49 0.44
WKk _t =-119.68 + 65.9518*In(H) 0.93 9.22 8.20 14739.60 2380.98
WK _t = exp(-2.53657 + 2.46831%In(H)) 0.99 0.10 0.08 20.65 0.29

or
In(WK_t) = -2.53657 + 2.46831*I(H)

Két qua tham do’ méi tuong quan gilta tong sinh khoi khocua cy véi
chiéu cao(phu luc 2):cho-thay: hé sd twong quan cua tit ca cac phuong trinh
déu rat cao (0,93 — 0,99), diéu nay cho thdy mdi quan hé giita cac yéu td trén
1a rat chat ch&.Tat ca cac phuong trinh déu thoa man cac yéu cau vé thong ke,
céc tham s6 ciia phuong trinh ciing nhu phuong trinh déu ton tai & mirc rat co
¥y nghia (p < 0,001). Néu duwa vao hé s6 twong quan thi c6 thé lya chon dugc 4
phuong trinh ¢ mé phong mdi quan hé gitra tong sinh khéi kho cia cay véi

Huvn. Tuy nhién phuong trinh ¢6 dang Y = a*X”b ¢6 hé s R= 0,99va hé sb
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chinh x4c nhé nhatnén duoc lua chon dé kiém nghi¢m, xay dung mo hinh dy
doan tong sinh khdi véi mirc do chinh xac, mirc do tin cay 1a 99 %.Phuong
trinh duoc chon:
WK _t = exp(-2.53657 + 2.46831*In(H))
Hay In(Wk_t) = -2.53657 + 2.46831*In(H)

Két qua duoc biéu dién bang d6 thi sau

WK_t = exp(-2.53657 + 2.46831*In(H))

80 [

60

40

WK_t
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Hinh 4.18. Pé thi biéu dién/méi twong quangiira tong sinh khoi kho caa
cay va-chiéu cao
4.2.5. Twong quan giira sinh kKhoikho cia cay véi sinh khéi twoi ciia cay
4.2.5.1. Twong quan sinh khéikhé thin cdy va sinh khéi twoi thin cdy
Bing 4.20. So sanh‘cac:ham mo ta mdi twong quan giira sinh khoi kho

than cay va sinh khéi twoi than cay

Dang ham R SEE MAE SSR SSE
(1) @) (3) (4) Q) (6)
Wk_th = -0.133043 + 0.503724*Wt_th 0.986 3.182 2281  10191.40 28354
WK_th = exp(1.75002 + 0.022663*Wt_th) 0.935 0.325 0280 20629 295
Wk_th = -48.0578 + 20.4115*In(Wt_th) 0.937 6.771 5851  9191.34 128359

WK_th = exp(-0.808191 + 1.02718*In(Wt_th))  0.994 0.104 0.086 2327  0.305

or

In(Wk_th) = -0.808191 + 1.02718*In(Wt_th)
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Két qua thtr nghiém céc phuong trinh mé ta mdi twong quan gitra sinh
khdi khé than ciy va sinh khdi tuoi than cdy dugc thé hién & bang 4.20 va
(phu luc 3). Qua kiém tra cac chi tiéu théng ké vé su ton tai ctia cac tham s
phuong trinh, su phi hop cua phuong trinh va so sanh cac hé s6 R, SEE,
MAE, SSR, SSE cho thdy mé hinh phu hop nhét biéu thi mdi twong quan gitta
téng sinh khdi khé cua cay voi duong kinh (D13 s& 14 phuong trinh c6 dangyY
= a*X"b. Phuong trinh cu thé nhu sau:

WKk _th = exp(-0.808191 + 1.02718*In(Wt<th))
Hay In(Wk_th) =-0.808191 + 1.02718*In(Wt_th)
Va két qua duogc biéu dién bang db thi sau
WK_th = exp(-0.808191 + 1.02718*In(Wt_th))
soF

60

40 -

WK_th

0 __I " " " 1 " " " 1 " " " 1 " " " 1 " " " 1 " " " I_-
0 20 40 60 80 100 120
Wt_th

Hinh 4.19. P thi biéu dién moi twong quangiirasinh khéi kho than cay va

sinh khoi twoi than cay

4.2.5.2. Twong quan sinh khoi khé canh cdy va sinh khoi twoi canh cdy
M&i twong quan gitta sinh khéi kho canh cy va sinh khdi tuoi canh cay

dugc thé hién bang 4.21
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Bang 4.21. So sanh cac ham mo ta méi twong quan giira sinh khéi kho

canh cdy va sinh khoi twoi canh cay

Dang ham R SEE MAE  SSR SSE

1) (2 3 4) (5) (6)
WK_c = -0.501835 + 0.551367*Wt_c 0.98 0.48 036 27223  6.47
WK_c = exp(-0.048592 + 0.140324*W_c) 0.94 0.27 021  17.63  2.07
WK_c = -3.06339 + 3.83372*In(Wt_c) 0.01 1.27 1.02 23349 4521
WK_c = exp(-0.964521 + 1.1065*In(Wt_c)) 0.99 0.09 007 1945  0.25
or

In(Wk_c) = -0.964521 + 1.1065*In(Wt_c)

Viéc chon mé hinh nao phu hop nhit dwam@o viée danh gia tong hop
cac chi tieu R, SEE, MAE, SSR, SSE, trong do/ti€u chuan co ban 1a téng binh
phuong sai s6 nho nhit (SSE = minX(y — Yin)A2)eva sai léch tuyét dbi trung
binh nhé nhét (minMAE).

Duya vao cac chi tiéu trén, két hgp két quartir bang 4.21(phu luc 3) cho
thdy, mo hinh phu hop nhat biéu thi mdi twong quan gitta sinh khdi khd canh
cdy véi sinh khdi tuoi canh ciy/sé la phuong trinh c¢6 dang Y = a*X"b.
Phuong trinh cu thé nhu sau:

WKk _c = exp(=0.964521 + 1.1065*In(Wt_c))
Hay In(Wk“¢)'=-0.964521 + 1.1065*In(Wt_c)

Va két qua dugc biéu didn.bang dd thi sau

WK_c = exp(-0.964521 + 1.1065*In(Wt_c))

10F

0 4 8 12 16 20 24
Wt_c

Hinh 4.20. P thi biéu di&n moi twong quangiirasinh khéi kho canh cay

va sinh khéi twoi canh cay
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4.2.5.3. Twong quan sinh khéi kho ld cdy va sinh khéi twoi ld cdy
Bang 4.22. So sanh cac ham mo ta médi twong quan giira sinh khéi kho 14

ciy va sinh khdi twoi 14 ciy

Dang ham R SEE MAE  SSR SSE
1) (2 ®3) (4) () (6)
WK_la = -0.0943754 + 0.450528*Wt_la 0.89 1.64 112 29326  74.92
WK_la = exp(0.122658 + 0.10337*W¢_la) 0.86 0.43 031 1544 521
WK_la = -4.0803 + 4.13922*In(Wt_la) 0.85 1.89 140  267.64 100.54
WK_la = exp(-1.03912 + 1.0732*In(Wt_la))  0.93 0.31 026  17.99 266

or
In(WK_la) = -1.03912 + 1.0732*In(Wt_la)

Két qua tir bang 4.22va (phu luc 3) két.hop vdi cac chi tiéu tinh toan
SEE, MAE, SSR, SSE cho thiy, mé hinhéphti hop~nhét biéu thi mdi twong
quan gitta sinh khéi kho 14 cdy v6i sinh Khi troila cdy sé 1a phuong trinh c6
dang Y = a*X"b. Phuong trinh cu thé Ahtr'sau:
WK _la = exp(-1.03912 + 1,0732*In(Wt_Ia))
Hay In(Wk_la) =-1.03912 + 1.0732*In(Wt_la)
Va dugc biéu dién bang dd thisau

WK _la = exp(-1.03912 + 1.0732*In(Wt_la))

15

Wt _la

Hinh 4.21. P thi biéu dién moi twong quangiirasinh khéi kho 14 cay va

sinh khéi twoi 1a cay
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4.2.5.4. Twong quan tong sinh khéi khé ciia cdy va tong sinh khoi twoi ciia
cay
Két qua tinh toan mdi twong quan giira tong sinh khoi kho cua ciy va
téng sinh khdi tuoi cua ciy dugc thé hién bang 4.23
Bang 4.23. So sanh c&c ham mo ta méi twong quan giira tong sinh khoi

kho ciia cAy va tong sinh khoi twoi ciia ciy

Dang ham R SEE MAE SSR SSE
@) ) 3) 4) () (6)
Wk_t = -1.23405 + 0.509766*Wt_t 0.987 3.92 2.71 16688.30 432.27
WK _t = exp(2.04287 + 0.0170845*Wt_t) 0.946 0:28 0.23 18.74 2.18
WK _t =-79.1325 + 28.5882*In(Wt_t) 0.941 8.37 7.38 15159.10 1961.56
WK _t = exp(-0.963699 + 1.05622*In(Wt_t)) 0.994 0.09 0.07 20.69 0.24

or
In(WK_t) = -0.963699 + 1.05622*In(Wt_t)

Két qua thim do mdi twong quan gitra sinh khdi khocua cay va tong
sinh khéi tuoi ctia cay(phu luc 3) cho thdy: hé sd tuong quan cia tit ca céc
phuong trinh déu rét cao (0,941— 0,994); diéu nay cho thidy mbi quan hé giita
cac yéu tb trén 1a rat chat ché Tat c4 ¢ac phuong trinh déu théa min cac yéu
cau vé théng ké, cac thamsd clia phuirong trinh ciing nhu phuong trinh déu tén
tai & murc rat c6 y nghid (p<'0,001). Néu dua vao hé s6 tuong quan thi co thé
lwa chon duoc 4 phuong trinh d¢ mo phong médi quan hé giita sinh khdi
khocua cay va tong sinhkhéi|tuoi cta cdy. Tuy nhién phuong trinh c6 dang Y
= a*X”b ¢ hé s6 R=£0;994'va hé sb chinh xac nhd nhitnén duge luya chon dé
kiém nghiém, xay dung mé hinh du doan téng sinh khdi v&i muc do chinh
xac, muc do tin cdy la 99 %.Phuong trinh dugc chon:

WK _t = exp(-0.963699 + 1.05622*In(Wt _t))
Hay In(Wk_t) =-0.963699 + 1.05622*In(Wt _t)

Va dugc biéu dién bang phuong trinh
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WK _t = exp(-0.963699 + 1.05622*In(Wt_t))
80 T T T T T T T T T T T T T T T /: ]

60 -

40

WK _t
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0 40 80 120 160
Wt _t

Hinh 4.22. Pé thi biéu dién méi twong quangiiratong sinh khéi kho cia
cay va tong sinh khoi tiroi ctia cay
4.3. Tong sinh khoi 1am phan vashap thu'€O, cia rirng Keo lai
4.3.1. Téng sinh khéi 1am phan‘ciasirng keo lai

Trong kinh doanh ring'nha 1anY nghiép dic biét quan tim dén ning
suat ma ring dat duoc trong mot chuky kinh doanh hay trong mot chu ky doi
song cua cdy ring. Nangusuat d6, chinh 1a tong sinh khéi tinh cho trén mot
don vi dién tich. Do dé, nghién’clru sinh khdi 1am phﬁn 1a co s& dé cac nha
lam nghiép dé xu4t/eaeybién phap k¥ thuat 1am sinh nham ting ning suét
cuarung.

Trong nghién ctru ndy, sinh khdi ctia 1am phan duoc tinh toan tir cac
sinh khdi cay cé thé (than, canh, 14, tong sinh khbi) nhan védi sd ciy (nj) cua
timg OTC duoc sinh khdi cac bo phan ctia OTC. Tong hop sinh khdi cac bo
phan cua tat ca OTC trong mdt 1am phan dugc sinh khdi cta timg bd phan
tuong tng ctia Jam phando.

Két qua tinh toan sinh khdi twoi va kho cua 1am phan Keo lai dugc

téng hop ¢ Bang 4.24 nhusau:
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Bang 4.24. Két cau tong sinh khéi twoi va khé 1am phin Keo lai

Tudi | Matdd | Sinh Sinh | TB sinh khéi |  Sinh Sinh TB Sinh
(cay/ha) | Kkhdi khéi twoi khébi khbi khéi khé
tuoi twoi | (tAn/ha/nim) | kho kho (tin/ha/nim)
(kg/cay) | (tan/ha) (kg/cay) | (tan/ha)

2 1820 15.83 28.8 14.4 7.0 12.7 6.4
3 1820 37.15 67.6 22.5 17.7 32.2 10.7
4 1740 64.78 117.9 29.5 31.2 56.8 14.2
5 1600 106.97 | 194.7 38.9 53.2 96.8 19.4
6 1500 142,56 | 259.5 43.3 72,1 131.2 21.9

Tir Bang 4.24 ta thay: 1am phan ring Ke6 lai tir tudi 2dén tudi 6 c6 tong
sinh khéi tuoi dao dong tir 28,8tan/ha dén 259,5tan/ha va tong sinh khbi kho
dao dong tir12,7 tin/ha dén 131,2 tin/ha.

Tu két qua thu dugc ta tinh toan dugc: Luong sinh khdi tuoi va kho
binh quan hang nim lam phan Keo lai tir tu6i)2 dén tudi 6 dao dong tir 14,4
tan/ha/ndm dén 43,3 tan/ha/nam va.kho bién thién tir 6,4 tan/ha/nim dén 21,9
tan/ha/nam.

Tir két qua trén ciing choythay, tong sinh khi tuoi ciia Keo lai tai khu
vuc nghién ctru cao hon so véi Keo 14 tram tai Thai Nguyén (55,27 tan/ha,
theo két qua nghién ctru/Sinh khdi Keo 14 tram ctia Vil Van Thong, 1998).

So sanh vé&i két qua nghién ctu sinh khdi twoi ring ngdp min cua
Nguyén Hoang Ttf (xing \Pudc truong thanh dat trung binh 171,3 tin/ha,
1986) va ciia Vién Ngoe Nam (rimg Mam trang dat trung binh 208,62 tin/ha,
2003) cho thiy sinh khdi ctia thyc vat rimg ngdp min ven bién thuong cao
hon so véi rung Keo lai.

Mot nghién ctru khac ctia Vit Tan Phuong (2006) cho thiy: ¢ khu vuc
phia Bic sinh khdi tuoi cua Keo lai tudi 5 va 6 dat 175 tAn/ha va 235 tan/ha,
v6i sinh khéi kho tuong tng 13 93,04 tan/ha va 110,38 tdn/ha; con & khu vuc
phia Nam gia tri sinh khdi tuoi dat 215,58 tdn/ha va 216,51 tdn/ha véi sinh
khéi khé twong g 13 101,83 tAn/ha va 118,76 tin/ha. VAy sinh khéi Keo lai
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tai khu vuc nghién ctru cao hon. Diéu nay co thé 1a do diéu kién vé dat dai,
khi hau tai khu vuc nghién ctru thuan lgi hon, khi hau dn hoa; rimg trong Keo
lai tai khu vuc nghién ctru ap dung céc bién phap tham canh dé ting ning suit
rung.

4.3.2. Nghién ciu triz Iwgng Carbon hdp thu cia 1am phan Keolai

Ngay nay, nhiéu ngudi dic biét quan tim dén mdi nguy hiém cta su thay
d6i khi hau do su gia ting cua cac chat khi gay hi¢u Gmg nha kinh, trong d6
CO, 1a tac nhan nguy hiém nhét. Ring c6 kha nafig hap thiu khi CO,, boi vay
nghién ctru kha ning hap thu CO, cta rimg 1a/hét strc can thiét va da gay duoc
nhiéu su chu ¥.

Pinh luong, danh gia kha nang hap thu @Ostcla cay ring 1a mot thong
tin quan trong d6i v6i cac nha quan 1y, kinh doanh ring cling nhu d6i véi
nhitng nha chinh sach quan tim dén co ché phat trién sach (CDM).

Tir két qua tinh toan kha nang hip thu Carbon trong sinh khdi cta ciy
ring, tong hop dugc bang két quaisau:

Bang 4.25. Tong trir hrgng,Carbon hap thu ciia 1Am phan Keo lai

] Trir .
Sinh khoi | Trir lwgng Luwgng CO2 hap
. | Mat do lwong
Tuoi kho Carbon thu hang nam
(cay/ha) . . CO2 .
(tan/ha) (tan/ha) , (tan/ha/nam)
(tan/ha)
2 1820 12.7 6.37 23.4 11.7
3 1820 32.2 16.11 59.1 19.7
4 1740 56.8 28.39 104.1 26.0
5 1600 96.8 48.41 177.5 35.5
6 1500 131.2 65.61 240.6 40.1
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Két qua Bang 4.25 trén day cho thdy: tong trit luong Carbon hip thu
dugc cua rimg Keo lai tir tudi 2 dén tudi 6 bién dong trong khoang la 6,3
tan/ha dén 65,61 tan/ha

Lugng CO2 hip thu hang nim cua rimg Keo lai tai khu vuc nghién
cttudao dong tu 11,7 tan/ha/nam dén 40,1 tin/ha/nam.Do do, kha nang hép
thy CO2 cua cac cap tudi ciing tang dan

Luong Carbon hap thu hang nim trong dé fai nay tir tudi 2 dén tudi
6bién thién tir 3,2tan/ha/ndm dén 10,9 tan/ha/nam

So sanh v6i két qua nghién ctru vé kha/dang hap.thy CO, cua rimg keo
lai 3 tudi tai Huyén A Ludi — Thira Thién Hué (65,78 tin CO,/ha), rimg keo
lai 5 tudi tai Hoanh B6 - Quang Nam (168,07 tan*CO/ha) va ring keo lai 7
tudi tai Triéu Phong — Quang Tri (21240.tan CO,/ha) clia Trung tam Nghién
ctiru Sinh thai va Moi truong rimg (Ngd Pinh Qué va ctv, 2007) thi ta thiy
kha ning giam phat thai cta rimg Keo lai 62khu vuc nay thip hon. Diéu nay co
thé 1a do diéu kién méi truong, khithdu va 1ap dia cua cac khu vuc nghién ctru
khac nhau nén két qua ciing khde:nhau.

4.3.3. Lwong gia thanh CO, hdp thu cia rieng tai khu veec nghién ciu

Tinh toan gia tri COj; hap thu trong sinh khéi rimng cung cap co sé khoa
hoc cho chi tra dich vumoi tradng.

Hién nay, gia/méttin chi Carbon (tin CO, qui d6i) duogc tinh cho nhiéu
loai du an khac nhau-véi-muc gia ciing khdc nhau nhu CDM (co ché phat
trién sach), JI (co ché dong thuc hién), IET (Co ché budn ban phét thai) va
REDD". Di véi cac nudc dang phét trién va cac nudc c6 ring hién nay chi
yéu duoc hudng loi tir du an CDM va chuong trinh REDD'. Gia ban tin chi
Carbon tir cac dy 4n nay ciing thay doi theo ndm. Nam 2010, gia trung binh Ia
6 USD/tan CO,, gia trung binh 1én 7,3 USD/ tdin CO, vao nam 2011 chu yéu

tr cac du 4n nang lugng tai tao va REDD. Nam 2012, gia trung binh cho viéc
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bdi hoan 1am nghiép 7,8 USD/tin CO,. Trong dau nim 2014, trung binh gia
ban tin dung ban hanh 1a 5 - 6 USD/tin CO,. Cudc diu gia dau tién duoc to
chtrc vao ngay 15 thang 7 ndm 2015, v&i su tham dy 28 nha thau dén tir 17
qudc gia, ¢6 12 nguoi chién thing tir cac nudc dang phat trién. Gia thanh toan
bu trir ddu gia 1a 2,4 — 8,7 USD/tin CO,. Hau nhu tit ca cac dy 4n cit giam
phét thai REDD" 13 hién dang giao dich trén thi truong Carbon tu nguyén. Gia
ban nay dugc udc tinh dua trén gia ban tin chi Carban trong cac hoat dong 1am
nghiép trén thé gi¢i. Trong tuong lai, du kién/gia sé thay doi theo chiéu
hudng tang lén.

Hién nay, don gia CO, cua Viét Nam tai cdc™tinhi co thi diém REDD" Ia
5 USD/tan, day 1a gia duoc sir dung dé udc tinh gig tri hip thu CO, cia rimng.
Gia tri USD duoc chuyén sang VNP theo ty gia thoi diém thang 11 ndm 2018
13 khoang 23.300 VND. Dya vio két qua udc tinh sinh khdi rimg dé tinh
lwgng Carbon va CO, ma rimg hap-thu va gid ban mot tin CO, dé udc tinh gia
tri. K&t qua udc tinh tién c6 thé‘thu,duoc tir ban tin chi Carbon cia rimg Keo
lai tai khu vuc nghién ctru nhir sau.

Bing 4.26. Lwgng héa gia tri'thwong mai tir chi tiéu CO; tinh cho rirng
Keo lai tai khu vie nghién ciru

Pon vi tinh: 1.000 dong

Trir-luong Gia tri hap thu Gia tri hap thu
. Mat do
Tuoi cO2 Carbon Carbon
(cay/ha) i, \

(tan/ha) (nghin/ha) (nghin/ha/nam)
2 1820 234 2.726.1 1.363.1
3 1820 59.1 6,885.2 2.295.1
4 1740 104.1 121277 3,031.9
5 1600 177.5 20,678.8 41358
6 1500 240.6 28,029.9 4,671.7

Ghi chi: 1 USD = 23.300 d (Gia thang 11/2018)
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Nhu vay néu gia ban tin chi Carbon 5 USD/tin CO,, thi gia tri hap thu
Carbon cho mot ha ring tir tin chi Carbon hay tién thu dugc tir ban tin chi
Carbon cho 1 ha rirng Keo lai tai khu vuc nghién ctru sé tur 2,7 triéu/ha (tai
tudi 2) dén 28,0 triéu/ha (tai tudi 6); gid tri tinh trung binh hing nim thay doi
tir 1,36 triéuw/ha/ndm (tai tudi 2) dén 4,67 triéu/ha/nim (tai tudi 6). So sanh véi
mot két qua nghién ctru ctia Ngo Pinh Qué (2006) thi gia tri thwong mai tir
viéc ban rung Keo lai 3 tudi tai xa Héng Trung, huyén A Lud1i, tinh Thua
Thién Hué 13 2,0 triéuw/ha/nam. Két qua nghién €tru trén<cho théy, su chénh
1éch trén 13 khong nhiéu.

Dua trén két qua udc tinh trén, néu nhu cae gia-tri nay duogc chi tra cho
chu rimg thi ngoai nhitng quyén loi va lo1 ichrmastrude day cac chi rimg da
duoc chi tra thi chu rirng con nhan dugc khoan chi tra vé gia tri moi trudng
rung, nhu vay khoan thu nhap sé tang 1én thiriing sé dugc quan ly, bdo v¢ va
c6 nhitng bién phap tac dong dé gia.ting végia tri moi truong ring.

4.4, Pé xuat wng dung két quatya’dé-xuit bién phap 1am sinh phu hop
cho rirng Keo lai 6 khu vec/nghién ciwu

Muc tiéu cua dé tai’[d“mghién ctu sinh khéi, lugng Carbon tich lily
trong ring trong Keo lai‘tai Cong ty TNHH MTV Lam Nghiép Ba Ria Viing
Tau. Trén co sé d6 phuc vu cdng tac kinh doanh, quan 1y rimg va dé xuét cac
bién phap k¥ thuat:lamgsinh, str dung tai nguyén rimg hop 1y. Tir nhiing két
qua nghién ctru, d&tal'd& xuat mot s6 van dé cho ddi tuong rimg trong Keo
lai tai khu vuc nghién ctru nhu sau:

Swr dung két qua nghiéen cuu

- Su dung cac phuong trinh twong quan di duoc thiét 1ap trong dé
tai dé phuc vu cong tac diéu tra, quan Iy rirng nham giam thiéu cong sirc, chi
phi va thoi gian khi thuchién. Cu thé str dung cac phuong trinh sau:

- Tuong quan giita tong sinh khdi twoi ctia cdy v6i dudng kinh bang

phuong trinh
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Wt_t = exp(-0.567118 + 2.03792*In(D))
- Tuong quan gitta tong sinh khdi tuoi ctia cdy voi chiéu cao
Wit _t =exp(-1.47602 + 2.33137*In(H))
- Tuong quan tong sinh khéi kho cua ciy va duong kinh
WKk _t =exp(-1.56325 + 2.15274*In(D))
- Tuong quan tong sinh khdi kho cta ciy va chiéu cao
WK _t = exp(-2.53657 + 2.46831*In(H))
- Tuong quan tong sinh khdi kho cua cdy va'tong siih khdi tuoi cia cay
WK _t = exp(-0.963699 + 1.05622*In(\Wt_t))
- Ngoai ra viéc xac dinh sinh khéi tuoi duavdo cong thurc sau
+ Sinh khéi tuoi ctia ciy cé thé:
Wt_t (tuoi/cay) = Wi + Wi + Wiga  (Kg/cay)
+ Sinh khéi tuoi cho 1 ha:
W (tuoi/ha) = Wt(tuoi/cay) x N (kg/ha)
Trong d6: Wtgny, Wi, Wtgj:8inh khéi tuoi cua than, canh, 14.
N: 86 cay trong 1 ha
- Tong sinh khéi kho ctaedy.tiéu chuan dugc tinh nhu sau:
WK (kho/cay)=)WK .+ WK + Wka) (kg/cay)
Trong d6: Wk(th), Wk(c),Wk(la): sinh khéi than, canh, 1a.
- Sinh khéi kho’chod \ha:
WKk (kho/ha).=W(kho/cay) x N (kg/ha)

- Xé4c dinh ham luong Carbon cia cy tiéu chuan sé& 1a tong ctia ham
luong Carbon & cac bd phan: 14, than, canh, ré va duoc tinh theo cong thirc
dudi day:

CSqi) = (Wken) + Wk + Wk»)*0,5 (kg /cay)

Tinh trit lwuong CO, cta l1am phan rung trong: St dung hé s6 quy doi
Theo tiéu chuin quéc té: 1C = 3,67CO
CS = CS(;*3,67 (kg CO,/cay)
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Trong d6: CSy, CS lan luot 1a trit lugng C va CO,

- Ap dung co ché phat trién sach vao trong rimg va tai trong rimg
nham ndng cao hiéu qua kinh té va hiéu qua méi trudng cta rimg. Dé ap dung
co ché phat trién sach vao trong rimg va tai trong rimg can c6 mot sd giai
phap sau:

Gidi phdp vé ky thudt: Qua két qua nghién ciru trong dé tai cho thiy can

phai c6 bién phap k¥ thuat 1dm sinh nham diéu chinh va duy tri ty 1é sinh khéi
gifra cac bd phan, cu thé nhu sau:

+ Tién hanh tia thua va loai bé nhimg/cay bi chén ép khong co kha
ning phat trién trong tuong lai, mé khong gian dinh duong cho nhirng ciy con
lai. Qua trinh tia thua can thiét ké cu thé cho tiing lam phan hay timg tiéu khu.
Viéc tia thua can dam bao cac nguyén tic nhu sau tia thua mat do con lai phai
phu hop, phdi dam bao ty 1€ do tan che, cha trong cong tac theo doi kiém tra
gidm sét trong qua trinh khai thac tia thua.Pac biét viéc tia thua phai phu hop
v6i chitc ndng cua ring. Trong ¢huky kinh doanh, ¢ 1am phan Keo lai ¢6 toc
do tang truong binh quan cad,ide vay tién hanh bién phap tia thua la dé xuc
tién qua trinh sinh truong phatiriénmanh vé cac chi tiéu sinh trudéng cua lAm
phan.

+ Doi véi cac l1ap-dia XU, nang suat thép, can tang dinh suat dau tu dé
tang thém luong phatbodn hitu co cho viéc bon 16t, phan vo co bon thuc trong
qué trinh chdm s6¢ Gwnam thir nhat va nim tht hai. Viéc 1am nay rat can thiét
thiic daysinh trudng, phat trién cua ring, nham cai thién san luong gd thu
hoach.

+ Nghiém cim céc tic dong bat loi ctia con ngudi nhu viée khai thac gd
1am nha, 13y cui, d6t nwong lam rdy, ... va chin tha triu bo bira bii tai ring.

+ Giao dit giao ring cho nguoi din trong, cham soc va quan 1y ring.

+ Xay dyng ring trong, vudn gidng ding tiéu chuan ki thuat dam bao

cung cip gidng tot va dap tmg day du nhu cau cho cong tic trong ring.
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+ Khai thac: Can dam bao khai thac ding k¥ thuat, ding chu ky kinh
doanh cua Keo lai.

+ Nén tién hanh trong rimg thim canh hodc ban tham canh gop phan
nang cao ning sudt ciing nhu chit lugng cdy trong.

Giai phap vé kinh té va xa hoi

+ Ngudn vén dau tu: xay dung qui von cu thé cho nguoi dan vay dai
han hodc c6 von dau tu ban dau dé thuc hién du 4n. Thu hat cac nguén von
dau tu tir cac quodc gia, cac to chie tai chinh, cac46 chircphi chinh pht nham
xay duyng du an.

+ Thi trudng: pho bién rong rdi vé nhitng thong'tin vé du 4n nham thu
hut cac doanh nghiép tham gia mua ban san phém phat thai tir cac du an trong
ring va tai trong ring.

+ Tung budc nang cao diéu kién co §0 ha ting nhu hé théng dudng
giao thong, thong tin lién lac tai cac thon ban va cac vung sau vung xa, nang
cap kha ning van chuyén nguyémiliéu cua cac doanh nghiép nha nudc va tu
nhan. Tao diéu kién cho cac’deanh nghiép va ca nhan c6 thé trong rimg &
nhirng ving sau, ving xa nhung’comquy dat san xuat Lam nghiép.

+ M0 rong cac 1opthoc chuyén dé ting cuong tuyén truyén cho nguoi
dan vé trong rimg Keo theo hudng CDM.

+ Trudc nhidu-théch thire dit ra cho viée bao vé duge sitc bén hé sinh
thai khu du trit sinh 'quyénphai dau tu nhiéu hon nita cho nhitng nghién ciru
khoa hoc co ban dé xay dung cac dinh hudng va phuong phap luan vé sinh
hoc bao ton dé phat trién rimg va duy tri bén viing cac dich vu sinh thai dé
phat trién rimg bén vitng. Dé tir d6 dbi pho trude nhitng tac dong nhu nhiét do
khi quyén ting cao, lugng mua giam, tinh hinh sdu bénh, vi khuan va nim hai

cling nhu mat do day dac cua cay rung.
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KET LUAN VA KIEN NGHI
1. Két luan
Qua két qua nghién ctru trén day, luan van rat ra mot s6 két luan sau:
(1) Pdc trung lim phén keo lai
Mat do cdy tai khu vuc nghién ctru bién thién tir 1500 cay/ha dén 1820
cay/ha. Pudng kinh trung binh tai cac tudi tir 5.2 cm dén 15 cm. Chiéu cao
trung binh tir 6 m dén 15 m. Tong tiét dién ngang tir 3.87 m%ha dén 26.51
m?/ha; trit lugng tir 15.8 m*/ha dén 198 m*/ha
(2) Két ciu sinh khéi va moi twong quan
- Sinh khéi kho va sinh khéi tuoi cy ca thé' Kéo'lai thay doi rat rd theo
tudi. Céu tric sinh khdi cay ca thé Keo lai gom phan than, canh, 14, trong d6
sinh khéi tuoi lan lugt 1a 74,23 %, 12,78 %, 12,99 %. O sinh khoi kho 1a
75,5%, 12,9%, 10,9%.
- Xéc dinh dugc Tuong quan gita tong’sinh khéi tuoi ciia cay vdi duong
kinh bang phuong trinh
Wit _t = exp(=0.567118 + 2.03792*In(D))
- Twong quan giira tong sinhikhéituoi cia cdy voi chiéu cao
Wt/ti=exp(-1.47602 + 2.33137*In(H))
- Tuong quan tong sinh kh6ikho cia cdy va duong kinh
Wkt =-exp(-1.56325 + 2.15274*In(D))
- Tuong quan tong.sinh’kh6i kho cua ciy va chiéu cao
WK _t = exp(-2.53657 + 2.46831*In(H))
- Tuong quan tong sinh khéi kho ciia cdy va tong sinh khdi tuoi ciia cdy
WK _t = exp(-0.963699 + 1.05622*In(Wt _t))
(3)Tong sinh khéi toan lamphdn
Lam phan rimg Keo lai tir tudi 2dén tudi 6 c6 tong sinh khdi tuoi dao
dong tir 28,8tdn/ha dén 259,5 tdn/ha va tong sinh khéi kho dao dong tir12,7
tan/ha dén 131,2 tan/ha
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(4)Trit lwong Carbon hdp thu ciia |am phdn Keolai

Tong trit lwong Carbon hip thu dugc cia ring Keo lai tir tudi 2 dén
tudi 6 bién dong trong khoang 13 6,3 tin/ha dén 65,61 tin/ha

Lugng CO2 hap thu hang nim cua rimg Keo lai tai khu vue nghién ciru
dao dong tu 11,7 tAn/ha/nam dén 40,1 tAn/ha/ndm
(5) Gid tri méi trwong cua rieng Keo lai tai khu vwc nghién ciru

Vi gia ban tin chi Carbon 5 USD/tan CO,,/thi gia tri hap thy Carbon
cho mot ha rimng tir tin chi Carbon hay tién thu duoc tir ban tin chi Carbon cho
1 ha rimg Keo lai tai khu vuc nghién ctru sg/Air 2,7 tridu/ha (tai tudi 2) dén
28,0 triéu/ha (tai tudi 6); gia tri tinh trung binh"hang nim thay d6i tir 1,36
triéu/ha/ndm (tai tudi 2) dén 4,67 triéu/ha/nam(taitudi 6).

(6) Pé xudt trng dung mét so két qud.va bién phdp lim sinh phit hop cho
rung Keo lai

- Giai phap vé k¥ thuat: Tién hanh’tia thua va loai bé nhitng cdy bi
chén ép khong c6 kha ning phat'trién treng tuong lai, mé khéng gian dinh
dudng cho nhiing cay con lai. Giao dat giao ring cho nguoi dan trong, chim
sOc va quan ly rung.

- Giai phap vé kinh'é va x3 hoi: Xay dung quy von cho ngudi dan vay
dai han hodc c6 von dau tu ban dau dé thuc hién du an. Pho bién rong rai vé
nhitng thong tin v&/dufdn\va mo rong cac 16p hoc chuyén dé theo hudng
CDM
2. Tontai

- Chua m¢ rong vung nghién ctru, méi chi tdp trung nghién ctru tai
Cong ty TNHH MTV Lam nghi¢p Ba Ria Viing Tau

- Dé tai mdi tap trung nghién ctru dugc kha nang hap thu CO, cta céc
bd phan than, canh, 14, ma chua danh gid dugc luong CO, hr?ip thy trong ré,

dat va vat roi rung.
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3. Kién nghi

Tiép tuc nghién ctru bd sung lugng Carbon hip thu trong ré, dat va
nghién ctru cho cac do tudi con lai dé danh gia hét duoc nang luc hép thu
Carbon cua rung Keo lai.

Tiép tuc trién khai nghién ctru vé sinh khéi va luong Carbon tich liy
cho nhiéu déi twong rimg trong ¢ nhiéu cdp tudi khac nhau. Nhim so sanh
sinh khéi va kha niang hip thu Carbon ciia cic loai cdy khac nhau trén nhiing
1ap dia khac nhau & nuéc ta. Tir d6 dé dang lva chon doi tuong khi xay dung

du 4n trong ringCD.
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PHU LUC 1. TUONG QUAN GIUA SINH KHOI TUOI VOI MOQT SO

NHAN TO
1. Twong quan sinh khoi twoi thian ciy va dwong kinh

Simple Regression - Wt th vs. D

Dependent variable: Wt_th
Independent variable: D
Linear model: Y =a + b*X

Coefficients

Least Squares Standard T
Parameter  |Estimate Error Statistic P-Value
Intercept -47.8498 4.39895 -10.8775  |0.0000
Slope 9.98633 0.405076  [24.653 0.0000
Analysis of Variance
Source Sum of Squares Df |Mean Square F:Ratiov |P-Value
Model 38396.1 1 [38396.1 607.77 0.0000
Residual |1768.92 28 163.1755
Total 40165.1 29
(Corr.)

Correlation Coefficient = 0.977731

R-squared = 95.5959 percent

R-squared (adjusted for d.f.) = 95.4386 percent
Standard Error of Est. = 7.9483

Mean absolute error = 6.60252

Durbin-Watson statistic = 0.613817 (P=0.0000)
Lag 1 residual autocorrelation =0.657461

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between
Wt _th and D. The equation:of the fitted model is

Wt_th = -47.8498 +/9.98633*D

Simple Regression - Wisth vs. D
Dependent variable: Wt_th
Independent variable: D

Exponential model: Y = exp(a + b*X)
Coefficients

Least Squares|Standard |T
Parameter Estimate Error Statistic |P-Value
Intercept 1.28721 0.096311 |13.3651 |0.0000
Slope 0.234729 0.0088687 |26.4669 |0.0000
6

NOTE: intercept = In(a)



Analysis of Variance

Source Sum of Squares |Df Mean Square |F-Ratio P-Value
Model 21.2133 1 21.2133 700.50 0.0000
Residual |0.847929 28 0.0302832

Total 22.0612 29

(Corr.)

Correlation Coefficient = 0.980594

R-squared = 96.1565 percent

R-squared (adjusted for d.f.) = 96.0192 percent
Standard Error of Est. = 0.174021

Mean absolute error = 0.143882
Durbin-Watson statistic = 0.73466 (P=0.0000)
Lag 1 residual autocorrelation = 0.557266

The StatAdvisor
The output shows the results of fitting an exponential model-to describe the relationship
between Wt_th and D. The equation of the fitted madel is

Wt_th = exp(1.28721 + 0.234729*D)

Simple Regression - Wt thvs. D
Dependent variable: Wt_th
Independent variable: D
Logarithmic-X model: Y = a + b*In(X)

Coefficients

Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept -148.29 18.4539 -11.0221 0.0000
Slope 89.8166 5.87326 15.2925 0.0000

Analysis of Variance

Source Sum of Squares. / |Df |Mean Square |F-Ratio [P-Value
Model 5870.3 1 [35870.3 233.86  [0.0000
Residual 4294.76 28 |153.384

Total (Corr.) |40165.1 29

Correlation Coefficient = 0.945025

R-squared = 89.3072 percent

R-squared (adjusted for d.f.) = 88.9253 percent
Standard Error of Est. = 12.3848

Mean absolute error = 10.7886

Durbin-Watson statistic = 0.306396 (P=0.0000)
Lag 1 residual autocorrelation = 0.792902
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The StatAdvisor
The output shows the results of fitting a logarithmic-X model to describe the relationship

between Wt_th and D. The equation of the fitted model is
Wt_th =-148.29 + 89.8166*In(D)

Simple Regression - Wt thvs. D
Dependent variable: Wt_th
Independent variable: D
Multiplicative model: Y = a*X"b
Coefficients

Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept -1.30822 0.101625 -12.873 0.0000
Slope 2.21502 0.0443642 |49.9282 0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |[Df [Mean Square F-Ratio |P-Value
Model 21.8162 1 ]21.8162 2492.83 |0.0000
Residual 0.245044 28 10.00875158

Total (Corr.) [22.0612 29

Correlation Coefficient = 0.994431

R-squared = 98.8893 percent

R-squared (adjusted for d.f.) = 98.8496.percent

Standard Error of Est. = 0.0935499

Mean absolute error = 0.0650456

Durbin-Watson statistic = 1.79322,(P=0.2198)

Lag 1 residual autocorrelation = 0.0673272

The StatAdvisor

The output shows the results of fitting a multiplicative model to describe the relationship
between Wt_th and D. The equation of the fitted model is

Wt_th = exp(-1.30822 + 2.21502*In(D))
or
In(Wt_th) = -1.30822 +2:21502*In(D)

2. Twong quan sinh khoi twei than cay va chiéu cao
Simple Regression - Wt thvs. H

Dependent variable: Wt_th

Independent variable: H

Linear model: Y = a + b*X

Coefficients

Least Squares Standard T
Parameter Estimate Error Statistic|P-Value
Intercept -62.3939 6.15869 -10.131 {0.0000
Slope 10.4362 0.526191 19.8336(0.0000




Analysis of Variance

Source Sum of Squares Df |Mean Square F-Ratio P-Value
Model 37496.1 1 |37496.1 393.37 0.0000
Residual 2668.97 28 |95.3202

Total (Corr.) 40165.1 29

Correlation Coefficient = 0.966204
R-squared = 93.355 percent
R-squared (adjusted for d.f.) = 93.1177 percent
Standard Error of Est. = 9.76321
Mean absolute error = 8.72422
Durbin-Watson statistic = 0.645897 (P=0.0000)
Lag 1 residual autocorrelation = 0.599537

The StatAdvisor
The output shows the results of fitting a linear modelhto describe the relationship between
Wt_th and H. The equation of the fitted model is

Wt_th = -62.3939 + 10.4362*H

Simple Regression - Wt th vs. H

Dependent variable: Wt_th
Independent variable: H

Exponential model: Y = exp(a + b*X)

Coefficients

Least Squares|Standard T
Parameter |Estimate Error Statistic|P-Value
Intercept 0.884445 0.0769685 11.491
Slope 0.25074 0.00657609 38.129

NOTE: intercept = In(a)
Analysis of Variance

Source Sum ‘of ‘Squares Df Mean Square F-Ratio P-Value
Model 21.6444 1 21.6444 1453.82 0.0000
Residual 0.416862 28 0.0148879

Total (Corr.) 22.0612 29

Correlation Coefficient = 0.990507

R-squared = 98.1104 percent
R-squared (adjusted for d.f.) = 98.0429 percent
Standard Error of Est. = 0.122016
Mean absolute error = 0.0975513
Durbin-Watson statistic = 1.36465 (P=0.0222)
Lag 1 residual autocorrelation = 0.269338




The StatAdvisor

The output shows the results of fitting an exponential model to describe the relationship

between Wt_th and H. The equation of the fitted model is

Wt_th = exp(0.884445 + 0.25074*H)

Simple Regression - Wt th vs. H

Dependent variable: Wt_th

Independent variable: H

Logarithmic-X model: Y = a + b*In(X)

Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic [P-Value
Intercept |-183.963 18.4546 [-9.96838 (0.0000
Slope 100.895 7.72962 |13.053  |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio »(P-Value
Model 34496.0 1 |34496.0 170:38 [0.0000
Residual 5669.01 28 [202.465
Total (Corr.) |40165.1 29

Correlation Coefficient = 0.926745
R-squared = 85.8857 percent

R-squared (adjusted for d.f.) = 85.3816 percent
Standard Error of Est. = 14.229
Mean absolute error = 12.7946
Durbin-Watson statistic = 0.356382 (P=0.0000)
Lag 1 residual autocorrelation,= 0.753121

The StatAdvisor

The output shows the results;of fitting a logarithmic-X model to describe the relationship

between Wt_th and H/:The equation of the fitted model is

Wt_th = -183.963 +100,895*In(H)

Simple Regression - Wt th vs. H

Dependent variable: Wt_th

Independent variable: H

Multiplicative model: Y = a*X"b

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-2.30681 0.116142 |(-19.862 |(0.0000
Slope 2.5385 0.0486453 (52.1839 |(0.0000

NOTE: intercept = In(a)
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Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 21.8367 1 |21.8367 2723.15 (0.0000
Residual 0.224529 28 |0.0080189

Total (Corr.) |22.0612 29

Correlation Coefficient = 0.994898

R-squared = 98.9822 percent

R-squared (adjusted for d.f.) = 98.9459 percent
Standard Error of Est. = 0.0895483

Mean absolute error = 0.0722917
Durbin-Watson statistic = 2.00519 (P=0.4286)
Lag 1 residual autocorrelation = -0.0384467

The StatAdvisor
The output shows the results of fitting a multiplicative_madel to “describe the relationship
between Wt_th and H. The equation of the fitted modehis

Wit_th = exp(-2.30681 + 2.5385*In(H))
or
In(Wt_th) = -2.30681 + 2.5385*In(H)

3. Twong quan sinh khéi twoi canh ciy va dirong kinh
Simple Regression - Wt cvs. D

Dependent variable: Wt_c

Independent variable: D

Linear model: Y = a + b*X

Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic [P-Value
Intercept  |-5.2957 1.07553 -4v9238 (0.0000
Slope 1.43219 0.0990399 (14.4608 |(0.0000

Analysis of Variance

Source Sum of Squares-{Df* |Mean Square |F-Ratio |P-Value
Model 789.731 1-71789.731 209.11 |0.0000
Residual 105.744 28 |[3.77656

Total (Corr.) (895.475 29

Correlation Coefficient = 0.939102

R-squared = 88.1913 percent

R-squared (adjusted for d.f.) = 87.7696 percent
Standard Error of Est. = 1.94334

Mean absolute error = 1.3888

Durbin-Watson statistic = 2.02415 (P=0.4480)
Lag 1 residual autocorrelation = -0.0391514
The StatAdvisor
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The output shows the results of fitting a linear model to describe the relationship between
Wt_c and D. The equation of the fitted model is

Wt_c = -5.2957 + 1.43219*D

Simple Regression - Wt cvs. D
Dependent variable: Wt_c
Independent variable: D

Exponential model: Y = exp(a + b*X)

Coefficients

Least Squares Standard (T
Parameter |Estimate Error Statistic  [P-Value
Intercept |0.0722682 0.148469 |0.486758 |0.6302
Slope 0.189812 0.0136717 |(13.8836 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio »(P-Value
Model 13.8715 1 13.8715 19275 [0.0000
Residual 2.01501 28 (0.0719646
Total (Corr.) [15.8865 29

Correlation Coefficient = 0.934432

R-squared = 87.3162 percent

R-squared (adjusted for d.f.) = 86.8632 percent
Standard Error of Est. = 0.268262
Mean absolute error = 0.214908

Durbin-Watson statistic = 1.42649 (P=0.0340)
Lag 1 residual autocorrelation,= 0.178819

The StatAdvisor

The output shows the results;of fitting an exponential model to describe the relationship

between Wt_c and D. /Fhe equation of the fitted model is

Wt_c = exp(0.0722682.+0.189812*D)
Simple Regression - Wt-¢'Vs-D

Dependent variable: Wt_c
Independent variable: D
Logarithmic-X model: Y = a + b*In(X)

Coefficients

Least Squares |Standard|T
Parameter Estimate Error Statistic |P-Value
Intercept -20.0755 2.41637 |(-8.30812 (0.0000
Slope 13.0472 1.05486 |12.3687 |0.0000
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Analysis of Variance

Source Sum of|Df [Mean F-Ratio |P-Value
Squares Square

Model 756.936 1 |756.936 152.98 |0.0000

Residual 138.539 28 14.94781

Total (Corr.)[895.475 29

Correlation Coefficient = 0.919397

R-squared = 84.529 percent

R-squared (adjusted for d.f.) = 83.9765 percent
Standard Error of Est. = 2.22437

Mean absolute error = 1.63451

Durbin-Watson statistic = 1.49985 (P=0.0538)
Lag 1 residual autocorrelation = 0.244509

The StatAdvisor
The output shows the results of fitting a logarithmic-X maodel t0 describe the relationship
between Wt_c and D. The equation of the fitted model is

Wt_c = -20.0755 + 13.0472*In(D)

Simple Regression - Wt cvs. D
Dependent variable: Wt_c
Independent variable: D
Multiplicative model: Y = a*X"b

Coefficients

Least Squares |Standard | T
Parameter |Estimate Error Statistic |P-Value
Intercept -2.06505 0.238319 (-8.66505 [0.0000
Slope 1.80823 0.104038+17.3806 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of|Df < {Mean F-Ratio |P-Value
Squares Square

Model 14.5389 1 |14.5389 302.08 [0.0000

Residual 1.3476 28 (0.0481286

Total (Corr.)[15.8865 29

Correlation Coefficient = 0.956647

R-squared = 91.5173 percent

R-squared (adjusted for d.f.) = 91.2144 percent
Standard Error of Est. = 0.219382

Mean absolute error = 0.173096
Durbin-Watson statistic = 1.8463 (P=0.2661)
Lag 1 residual autocorrelation = -0.00164168



The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wt_c and D. The equation of the fitted model is

Wt_c = exp(-2.06505 + 1.80823*In(D))
or
In(Wt_c) = -2.06505 + 1.80823*In(D)

4. Twong quan sinh khdi twoi canh ciy va chiéu cao
Simple Regression - Wt cvs. H

Dependent variable: Wt_c

Independent variable: H

Linear model: Y =a + b*X

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-7.74919 1.13136 -6.84946 (0.0000
Slope 1.52953 0.0966618 |[15.8235 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square [F-Ratio [P-Value
Model 805.407 1 |805.407 250.38 070000
Residual 90.0672 28 |3.21668
Total (Corr.) (895.475 29

Correlation Coefficient = 0.948377,

R-squared = 89.942 percent

R-squared (adjusted for d.f.) = 89.5827 pereent

Standard Error of Est. = 1.79351

Mean absolute error = 1.29668

Durbin-Watson statistic = 1.64244 (P=0.1155)

Lag 1 residual autocorrelation:=0.168729

The StatAdvisor

The output shows the Tesults of fitting a linear model to describe the relationship between
Wt_c and H. The equation-ofthe fitted model is

Wt_c =-7.74919 + 1.52953*H

Simple Regression - Wt cvs. H
Dependent variable: Wt_c
Independent variable: H

Exponential model: Y = exp(a + b*X)
Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-0.294611 0.131414 |-2.24186 |0.0331
Slope 0.206436 0.0112278 |(18.3861 |0.0000

NOTE: intercept = In(a)



Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 14.6713 1 |14.6713 338.05 |0.0000
Residual 1.2152 28 (0.0434

Total (Corr.) |15.8865 29

Correlation Coefficient = 0.960993

R-squared = 92.3507 percent

R-squared (adjusted for d.f.) = 92.0776 percent
Standard Error of Est. = 0.208327

Mean absolute error = 0.170309
Durbin-Watson statistic = 1.408 (P=0.0301)
Lag 1 residual autocorrelation = 0.193228

The StatAdvisor
The output shows the results of fitting an exponential _model to ‘describe the relationship
between Wt_c and H. The equation of the fitted modelis

Wt_c = exp(-0.294611 + 0.206436*H)

Simple Regression - Wt c vs. H
Dependent variable: Wt_c

Independent variable: H
Logarithmic-X model: Y = a + b*In(X)

Coefficients

Least Squares |Standard (T
Parameter [Estimate Error Statistic ([R-Value
Intercept  |-25.9445 2.88338 1-8:99793-+{0.0000
Slope 14.9471 1.20769 |[12.3766) [0.0000
Analysis of Variance
Source Sum of Squares |Df |MeanSquare |F-Ratio [P-Value
Model 757.086 L-1,1757.086 153.18 [0.0000
Residual 138.388 2844,94244
Total (Corr.) (895.475 29

Correlation Coefficient =0:919488

R-squared = 84.5458 percent

R-squared (adjusted for d.f.) = 83.9939 percent

Standard Error of Est. = 2.22316

Mean absolute error = 1.68917

Durbin-Watson statistic = 1.1648 (P=0.0043)

Lag 1 residual autocorrelation = 0.41323

The StatAdvisor

The output shows the results of fitting a logarithmic-X model to describe the relationship

between Wt_c and H. The equation of the fitted model is
Wt_c =-25.9445 + 14.9471*In(H)

Simple Regression - Wt cvs. H

Dependent variable: Wt_c




Xi
Independent variable: H
Multiplicative model: Y = a*X"b
Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic |P-Value
Intercept |-2.9642 0.223412 (-13.2678 (0.0000
Slope 2.10782 0.0935749 |(22.5255 [0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 15.0557 1 |15.0557 507.40 |0.0000
Residual 0.830826 28 |0.0296724

Total (Corr.) [15.8865 29

Correlation Coefficient = 0.9735

R-squared = 94.7702 percent

R-squared (adjusted for d.f.) = 94.5835 percent
Standard Error of Est. = 0.172257

Mean absolute error = 0.138893
Durbin-Watson statistic = 1.80429 (P=0.2298)
Lag 1 residual autocorrelation = 0.0316745

The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wt_c and H. The equation ofthe fitted model is

Wt_c = exp(-2.9642 + 2.10782*In(H))
or
In(Wt_c) = -2.9642 + 2.10782*In(H)

5. Twong quan sinh khéi twoidd ciy va dwong kinh
Simple Regression - Wt lawvs. D

Dependent variable: Wt /la

Independent variable: D

Linear model: Y = a +b*X

Coefficients

Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept -4.00036 2.90696 -1.37613 0.1797
Slope 1.32145 0.267686 4.93656 0.0000
Analysis of Variance
Source Sum of Squares Df [Mean Square F-Ratio P-Value
Model 672.319 1 [672.319 24.37 0.0000
Residual |772.476 28 |27.5884
Total 1444.79 29
(Corr.)
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Correlation Coefficient = 0.682157
R-squared = 46.5338 percent
R-squared (adjusted for d.f.) = 44.6243 percent
Standard Error of Est. = 5.25247
Mean absolute error = 3.62891
Durbin-Watson statistic = 2.26158 (P=0.7024)
Lag 1 residual autocorrelation = -0.132198

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between
Wt_la and D. The equation of the fitted model is

Wt_la = -4.00036 + 1.32145*D

Simple Regression - Wt la vs. D
Dependent variable: Wt_la
Independent variable: D

Exponential model: Y = exp(a + b*X)
Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |0.475326 0.278338 [1.70773 |0.0988
Slope 0.148925 0.0256306 |(5.81044 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |[F=Ratio [P-Value
Model 8.53912 1 1853912 33.76  |0.0000
Residual 7.08194 28 |0.252927

Total (Corr.) |15.6211 29

Correlation Coefficient = 0.739352

R-squared = 54.6641 peregnt

R-squared (adjusted for @f.),.="53.045 percent
Standard Error of Est, = 0,502918

Mean absolute error =.0,3/3961
Durbin-Watson statistic =-2.49554 (P=0.8847)
Lag 1 residual autocorrelation = -0.250684

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wt _la and D. The equation of the fitted model is
Wt_la = exp(0.475326 + 0.148925*D)
Simple Regression - Wt la vs. D
Dependent variable: Wt_la
Independent variable: D
Logarithmic-X model: Y = a + b*In(X)




Coefficients
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Least Squares |Standard (T
Parameter |Estimate Error Statistic [P-Value
Intercept |-17.6191 5.81118 |-3.03193 |0.0052
Slope 12.0303 2.53686 |4.7422 |0.0001
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 643.537 1 |643.537 22,49  ]0.0001
Residual 801.257 28 |28.6163
Total (Corr.) |1444.79 29

Correlation Coefficient = 0.667396
R-squared = 44.5418 percent
R-squared (adjusted for d.f.) = 42.5611 percent
Standard Error of Est. = 5.34942
Mean absolute error = 3.86733

Durbin-Watson statistic = 2.23407 (P=0.6753)
Lag 1 residual autocorrelation = -0.121027

The StatAdvisor

The output shows the results of fitting a logarithmic-X"model to describe the relationship

between Wt_la and D. The equation of the fitted model is

Wt_la =-17.6191 + 12.0303*In(D)

Simple Regression - Wt la vs. D

Dependent variable: Wt_la

Independent variable: D

Multiplicative model: Y = a*X"b
Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept [-1.12981 0.545/78".\ [-2.07008 (0.0478
Slope 1.38694 0.238259- |5.82114 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |[F-Ratio [P-Value
Model 8.55336 1 |8.55336 33.89 |0.0000
Residual 7.06771 28 (0.252418

Total (Corr.) |15.6211 29

Correlation Coefficient = 0.739968
R-squared = 54.7553 percent
R-squared (adjusted for d.f.) = 53.1394 percent
Standard Error of Est. = 0.502412
Mean absolute error = 0.389455
Durbin-Watson statistic = 2.54309 (P=0.9096)
Lag 1 residual autocorrelation = -0.279534




The StatAdvisor

The output shows the results of fitting a multiplicative model to describe the relationship

Xiv

between Wt_la and D. The equation of the fitted model is

Wit_la = exp(-1.12981 + 1.38694*In(D))

or

In(Wt_la) =-1.12981 + 1.38694*In(D)

6. Twong quan sinh khdi twoi 13 ciy va chiéu cao

Simple Regression - Wt la vs. H

Dependent variable: Wt_la

Independent variable: H

Linear model: Y =a + b*X

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-5.47992 3.42503 [-1.59996 |0.1208
Slope 1.34126 0.292631 |(4.58346 |0.0001
Analysis of Variance
Source Sum of Squares |Df |Mean Square [F-Ratio [P-Value
Model 619.334 1 ]619.334 21.01 0670001
Residual 825.46 28 [29.4807
Total (Corr.) |1444.79 29

Correlation Coefficient = 0.654726

R-squared = 42.8666 percent

R-squared (adjusted for d.f.) = 40.8261 percent
Standard Error of Est. = 5.42962

Mean absolute error = 3.83996

Durbin-Watson statistic = 2.27872 (P=0.7198)
Lag 1 residual autocorrelation:=-0.142315

The StatAdvisor
The output shows the results-of fitting a linear model to describe the relationship between
Wt_la and H. The equationof the fitted model is

Wt_la =-5.47992 + 1.34126*H

Simple Regression - Wt lavs. H
Dependent variable: Wt_la
Independent variable: H

Exponential model: Y = exp(a + b*X)

Coefficients

Least Squares [Standard [T
Parameter |Estimate Error Statistic  |P-Value
Intercept  |0.295656 0.329384 |0.897602 |0.3771
Slope 0.152312 0.0281422 |5.41223 |0.0000




XV

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 7.98671 1 |7.98671 29.29  |0.0000
Residual 7.63436 28 |0.272656

Total (Corr.) |15.6211 29

Correlation Coefficient = 0.715037

R-squared = 51.1278 percent

R-squared (adjusted for d.f.) = 49.3824 percent
Standard Error of Est. = 0.522164

Mean absolute error = 0.391849
Durbin-Watson statistic = 2.53039 (P=0.9038)
Lag 1 residual autocorrelation = -0.270712

The StatAdvisor
The output shows the results of fitting an exponential madel to“describe the relationship
between Wt_la and H. The equation of the fitted modek.is

Wit_la = exp(0.295656 + 0.152312*H)

Simple Regression - Wt la vs. H
Dependent variable: Wt_la
Independent variable: H
Logarithmic-X model: Y =a + b*In(X)
Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic [R-Value
Intercept [-21.5635 7.17867 ,|-3.00383 /10,0056
Slope 13.1614 3.00675 4:37728../0.0002

Analysis of Variance

Source Sum of Squares |Df |Mean'Square |F-Ratio [P-Value
Model 586.997 1 |586:997 19.16  [0.0002
Residual 857.797 28+.130.6356

Total (Corr.) (1444.79 29

Correlation Coefficient =0:637404

R-squared = 40.6284 percent

R-squared (adjusted for d.f.) = 38.508 percent
Standard Error of Est. = 5.53495

Mean absolute error = 4.05263
Durbin-Watson statistic = 2.21654 (P=0.6587)
Lag 1 residual autocorrelation = -0.114146

The StatAdvisor
The output shows the results of fitting a logarithmic-X model to describe the relationship
between Wt_la and H. The equation of the fitted model is

Wt_la = -21.5635 + 13.1614*In(H)
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Simple Regression - Wt lavs. H
Dependent variable: Wt_la
Independent variable: H
Multiplicative model: Y = a*X"b
Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic |P-Value
Intercept |-1.5964 0.683115 |[-2.33694 (0.0268
Slope 1.52235 0.286119 |[5.3207  |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 7.85351 1 |7.85351 28.31 |0.0000
Residual 7.76755 28 (0.277412
Total (Corr.) |15.6211 29

Correlation Coefficient = 0.70905

R-squared = 50.2752 percent

R-squared (adjusted for d.f.) = 48.4993 percent
Standard Error of Est. = 0.5267

Mean absolute error = 0.404509
Durbin-Watson statistic = 2.51991 (P=0.8987)
Lag 1 residual autocorrelation = -0.270559

The StatAdvisor

The output shows the results of fitting a,multiplicative model to describe the relationship
between Wt_la and H. The equation of the fitted model is

Wt_la = exp(-1.5964 + 1.52235%IA(H))
or
In(Wt_la) = -1.5964 + 1.52235*In(H)

7. Twong quan tong sinh khéi'twoi ciia cAy va dwong kinh
Simple Regression - Wi twsa b

Dependent variable: Wt_t

Independent variable: D

Linear model: Y = a + b*X

Coefficients

Least Squares |Standard |T
Parameter [Estimate Error Statistic  [P-Value
Intercept |-57.1459 4.35026 |-13.1362 (0.0000
Slope 12.74 0.400592 (31.8028 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 62490.3 1 162490.3 1011.42 |0.0000
Residual 1729.97 28 |61.7847
Total (Corr.) (64220.3 29
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Correlation Coefficient = 0.986439
R-squared = 97.3062 percent
R-squared (adjusted for d.f.) = 97.21 percent
Standard Error of Est. = 7.86033
Mean absolute error = 6.54329
Durbin-Watson statistic = 0.409175 (P=0.0000)
Lag 1 residual autocorrelation = 0.7664

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between
Wt_tand D. The equation of the fitted model is

Wit_t =-57.1459 + 12.74*D

Simple Regression - Wt tvs. D
Dependent variable: Wt _t
Independent variable: D

Exponential model: Y = exp(a + b*X)
Coefficients

Least Squares |Standard T
Parameter |Estimate Error Statistic /4P-Value
Intercept |1.81828 0.0776269 (23.4234 |0.0000
Slope 0.216205 0.00714824 (30.2459 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |[F=Ratio [P-Value
Model 17.9973 1 |17.9973 914.81 |0.0000
Residual 0.550849 28 10.0196732

Total (Corr.) |18.5481 29

Correlation Coefficient = 0.985039

R-squared = 97.0302 percent

R-squared (adjusted for d-f:);=96.9241 percent
Standard Error of Est./=/0.140261

Mean absolute error =:0.11956%
Durbin-Watson statistic =.0.34174 (P=0.0000)
Lag 1 residual autocorrelation=0.74843

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wt_t and D. The equation of the fitted model is

Wt_t = exp(1.81828 + 0.216205*D)

Simple Regression - Wt tvs. D
Dependent variable: Wt _t

Independent variable: D
Logarithmic-X model: Y = a + b*In(X)
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Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic [P-Value
Intercept |-185.984 15.257 [-12.1901 (0.0000
Slope 114.894 6.66039 |17.2503 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 58697.2 1 |58697.2 297.57 ]0.0000
Residual 5523.06 28 |197.252
Total (Corr.) (64220.3 29

Correlation Coefficient = 0.956033

R-squared = 91.3998 percent

R-squared (adjusted for d.f.) = 91.0927 percent
Standard Error of Est. = 14.0447

Mean absolute error = 12.3574

Durbin-Watson statistic = 0.247942 (P=0.0000)
Lag 1 residual autocorrelation = 0.82816

The StatAdvisor
The output shows the results of fitting a logarithmic-X"model to describe the relationship
between Wt_t and D. The equation of the fitted model-is

Wt_t = -185.984 + 114.894*In(D)

Simple Regression - Wt tvs. D
Dependent variable: Wt_t
Independent variable: D
Multiplicative model: Y = a*X"b

Coefficients

Least Squares ~|Standard * |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-0.567118 0:0584747 |(-9.69853 |0.0000
Slope 2.03792 0.025527 |79.8339 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 18.467 1 |18.467 6373.46 (0.0000
Residual 0.0811295 28 10.00289748

Total (Corr.) |18.5481 29

Correlation Coefficient = 0.997811
R-squared = 99.5626 percent

R-squared (adjusted for d.f.) = 99.547 percent
Standard Error of Est. = 0.0538283

Mean absolute error = 0.0439966
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Durbin-Watson statistic = 0.965423 (P=0.0005)
Lag 1 residual autocorrelation = 0.479625

The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wt_t and D. The equation of the fitted model is

Wt_t = exp(-0.567118 + 2.03792*In(D))
or
In(Wt_t) =-0.567118 + 2.03792*In(D)

8. Twong quan tong sinh khdi twoi ciia cAy va chiéu cao
Simple Regression - Wt tvs. H

Dependent variable: Wt_t

Independent variable: H

Linear model: Y =a + b*X

Coefficients

Least Squares |[Standard (T
Parameter |Estimate Error Statistic [P-Value
Intercept |-75.623 6.80453 |[-11.1136 |0:0000
Slope 13.307 0.581371 |(22.889  |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square )| F-Ratio |P-Value
Model 60962.2 1 160962.2 528:91 |0.0000
Residual 3258.09 28 |(116:36
Total (Corr.) (64220.3 29

Correlation Coefficient = 0.974303
R-squared = 94.9267 percent
R-squared (adjusted for d.f.)’="94.7455.percent

Standard Error of Est. = 10.787
Mean absolute error = 960962

Durbin-Watson statisti¢ 20690678 (P=0.0000)
Lag 1 residual autocortelation= 0.584276

The StatAdvisor

The output shows the results of fitting a linear model to describe the relationship between

Wt _tand H. The equation of the fitted model is

Wit_t =-75.623 + 13.307*H

Simple Regression - Wt tvs. H

Dependent

variable: Wt _t

Independent variable: H
Exponential model: Y = exp(a + b*X)




Coefficients

XX

Least Squares |Standard T
Parameter |Estimate Error Statistic [P-Value
Intercept |1.45226 0.0602473 [24.105 |[0.0000
Slope 0.23051 0.00514745 (44.7813 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 18.2927 1 |18.2927 2005.37 (0.0000
Residual 0.255412 28 (0.00912187
Total (Corr.) |18.5481 29

Correlation Coefficient = 0.993091

R-squared = 98.623 percent

R-squared (adjusted for d.f.) = 98.5738 percent
Standard Error of Est. = 0.0955085

Mean absolute error = 0.0798361
Durbin-Watson statistic = 1.2451 (P=0.0087)
Lag 1 residual autocorrelation = 0.339921

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wt_t and H. The equation of the fitted model is

Wt_t = exp(1.45226 + 0.23051*H)

Simple Regression - Wt tvs. H
Dependent variable: Wt _t

Independent variable: H
Logarithmic-X model: Y = a#b*In(X)

Coefficients

Least Squares < /Standard \(T
Parameter |Estimate Error Statistic [P-Value
Intercept [-231.471 21.6834: /|-10.675 [0.0000
Slope 129.003 9.08197 |14.2043 |0.0000

Analysis of Variance

Source Sum of Squares |Df |Mean Square |[F-Ratio [P-Value
Model 56394.1 1 |56394.1 201.76 |0.0000
Residual 7826.21 28 |279.507

Total (Corr.) (64220.3 29

Correlation Coefficient = 0.937089
R-squared = 87.8135 percent
R-squared (adjusted for d.f.) = 87.3783 percent
Standard Error of Est. = 16.7185
Mean absolute error = 15.0003

Durbin-Watson statistic = 0.376657 (P=0.0000)
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Lag 1 residual autocorrelation = 0.749931

The StatAdvisor
The output shows the results of fitting a logarithmic-X model to describe the relationship
between Wt_t and H. The equation of the fitted model is

Wt _t =-231.471 + 129.003*In(H)
Simple Regression - Wt tvs. H
Dependent variable: Wt _t
Independent variable: H
Multiplicative model: Y = a*X"b

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-1.47602 0.0882479 |(-16.7258 |0.0000
Slope 2.33137 0.0369621 |(63.0745 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 18.4185 1 |18.4185 3978.39 (0:0000
Residual 0.12963 28 |0.00462963
Total (Corr.) |18.5481 29

Correlation Coefficient = 0.996499
R-squared = 99.3011 percent
R-squared (adjusted for d.f.) = 99,2762 percent
Standard Error of Est. = 0.0680414
Mean absolute error = 0.0544 746

Durbin-Watson statistic = 2.1682 (P=0.6078)

Lag 1 residual autocorrelation = -0.148519

The StatAdvisor

The output shows thezresults of fitting a multiplicative model to describe the relationship

between Wt_t and H. \Fhe equation of the fitted model is

Wt_t = exp(-1.47602 + 2.33137*In(H))

or

In(Wt_t) = -1.47602 + 2.33137*In(H)
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PHU LUC 2. TUONG QUAN SINH KHOI KHO VOI MOT SO YEU TO
1. Twong quan sinh khoi khé thin ciy va dwong kinh

Simple Regression - WK th vs. D
Dependent variable: WK _th
Independent variable: D

Linear model: Y =a + b*X

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-24.6195 2.53408 |[-9.71536 |0.0000
Slope 5.06774 0.233349 (21.7174 ]0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 9887.91 1 ]9887.91 471.65 /0.0000
Residual 587.012 28 120.9647
Total (Corr.) (10474.9 29

Correlation Coefficient = 0.971576

R-squared = 94.396 percent

R-squared (adjusted for d.f.) = 94.1959 percent
Standard Error of Est. = 4.57872

Mean absolute error = 3.63768

Durbin-Watson statistic = 1.18765 (P=0.0053)
Lag 1 residual autocorrelation = 0.390906

The StatAdvisor
The output shows the results/of fitting a-linear model to describe the relationship between
WKk_th and D. The equation of'the fitted model is

WK _th =-24.6195 + 5.06774*D
Dependent variable: WK ah
Independent variable: D
Exponential model: Y =‘exp(a+ b*X)

Coefficients

Least Squares |Standard |T
Parameter [Estimate Error Statistic [P-Value
Intercept |0.514129 0.114653 |4.48421 |0.0001
Slope 0.241095 0.0105578 |(22.8357 |(0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 22.3796 1 |22.3796 521.47 ]0.0000
Residual 1.20166 28 (0.0429164
Total (Corr.) (23.5813 29
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Correlation Coefficient = 0.974188
R-squared = 94.9042 percent
R-squared (adjusted for d.f.) = 94.7222 percent
Standard Error of Est. = 0.207163
Mean absolute error = 0.161621
Durbin-Watson statistic = 1.16236 (P=0.0041)
Lag 1 residual autocorrelation = 0.376808

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk_th and D. The equation of the fitted model is

WK_th = exp(0.514129 + 0.241095*D)

Simple Regression - WK th vs. D
Dependent variable: Wk _th
Independent variable: D
Logarithmic-X model: Y = a + b*In(X)
Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic |P4Value
Intercept |-75.6071 7.21254 |-10.4827 |0.0000
Slope 45.5869 3.14862 |14.4784 ]0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean‘Square’ |F-Ratio |P-Value
Model 9240.63 1 ]9240.63 209.62 |0.0000
Residual 1234.3 28 (44.0821
Total (Corr.) (10474.9 29

Correlation Coefficient = 0.939237
R-squared = 88.2166 percent
R-squared (adjusted for d.f:)-=87.7958 percent
Standard Error of Est,/=/,6.63943
Mean absolute error =:5.43469

Durbin-Watson statistic =-0.586197 (P=0.0000)
Lag 1 residual autocorrelation= 0.671978

The StatAdvisor

The output shows the results of fitting a logarithmic-X model to describe the relationship

between Wk_th and D. The equation of the fitted model is

WKk _th =-75.6071 + 45.5869*In(D)
Dependent variable: WK _th

Independent variable: D

Multiplicative model: Y = a*X"b




Coefficients

XXIV

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-2.15553 0.149628 [-14.4059 (0.0000
Slope 2.2768 0.0653196 |(34.8563 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 23.0501 1 ]23.0501 1214.96 |0.0000
Residual 0.531211 28 (0.0189718
Total (Corr.) (23.5813 29

Correlation Coefficient = 0.988672
R-squared = 97.7473 percent
R-squared (adjusted for d.f.) = 97.6669 percent
Standard Error of Est. = 0.137738

Mean absolute error = 0.103225

Durbin-Watson statistic = 2.15968 (P=0.5974)

Lag 1 residual autocorrelation = -0.0839433

The StatAdvisor

The output shows the results of fitting a multiplicative model to describe the relationship

between Wk_th and D. The equation of the fitted model is

WK_th = exp(-2.15553 + 2.2768*In(D))

or

In(WK_th) = -2.15553 + 2.2768*In(D)

2. Twong quan sinh khoi kKhé than ciy va chiéu cao

Simple Regression - Wk th vs. H

Dependent variable: WK:th

Independent variable:/ H

Linear model: Y =a +*X

Coefficients

Least Squares |Standard |T
Parameter [Estimate Error Statistic  [P-Value
Intercept  [-32.1455 3.31103 (-9.70859 (0.0000
Slope 5.30903 0.282891 (18.7671 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 9703.5 1 97035 352.20 |0.0000
Residual 771.425 28 [27.5509
Total (Corr.) (10474.9 29
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Correlation Coefficient = 0.962473

R-squared = 92.6355 percent

R-squared (adjusted for d.f.) = 92.3725 percent
Standard Error of Est. = 5.24889

Mean absolute error = 4.26395

Durbin-Watson statistic = 0.832674 (P=0.0001)
Lag 1 residual autocorrelation = 0.535452

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between
WKk_th and H. The equation of the fitted model is

WK_th = -32.1455 + 5.30903*H

Simple Regression - WK th vs. H
Dependent variable: WK _th
Independent variable: H

Exponential model: Y = exp(a + b*X)

Coefficients

Least Squares Standard T
Parameter |Estimate Error Statistic  |P-Value
Intercept |0.0970831 0.0992847 (0.977825 |0.3365
Slope 0.25784 0.00848277 (3043958 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |MeanSguare~|F-Ratio |P-Value
Model 22.8876 1 |22.8876 923.90 |0.0000
Residual 0.693637 28 +{0.0247727

Total (Corr.) (23.5813 29

Correlation Coefficient =0.985183

R-squared = 97.0585 percent

R-squared (adjusted for!d.f.).=96.9535 percent
Standard Error of Est.\= 0,157394

Mean absolute error = 0.119032
Durbin-Watson statistic = 1.6631 (P=0.1274)
Lag 1 residual autocorrelation = 0.158139

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk_th and H. The equation of the fitted model is

WK _th = exp(0.0970831 + 0.25784*H)
Simple Regression - Wk th vs. H

Dependent variable: WK_th
Independent variable: H
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Logarithmic-X model: Y =a + b*In(X)

Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic [P-Value
Intercept |-93.9196 9.67468 |-9.70777 |0.0000
Slope 51.2969 4.05218 |12.6591 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 8916.92 1 |8916.92 160.25 [0.0000
Residual 1558.01 28 |[55.6431
Total (Corr.) (10474.9 29

Correlation Coefficient = 0.922639
R-squared = 85.1263 percent
R-squared (adjusted for d.f.) = 84.5951 percent
Standard Error of Est. = 7.45943
Mean absolute error = 6.34899

Durbin-Watson statistic = 0.494015 (P=0.0000)
Lag 1 residual autocorrelation = 0.703113

The StatAdvisor

The output shows the results of fitting a logarithmic=X model to describe the relationship

between Wk_th and H. The equation of the-fitted model is

Wk_th =-93.9196 + 51.2969*In(H)

Simple Regression - Wk th vs/H

Dependent variable: WK _th

Independent variable: H
Multiplicative model: Y = a*X"b

Coefficients

Least Squares: | |Standard=/ |T
Parameter [Estimate Error Statistic  [P-Value
Intercept  [-3.18665 0.168833 |-18.8745 (0.0000
Slope 2.61128 0.0707148 |[36.9269 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 23.1068 1 |23.1068 1363.59 |0.0000
Residual 0.474474 28 (0.0169455
Total (Corr.) (23.5813 29

Correlation Coefficient = 0.989888
R-squared = 97.9879 percent
R-squared (adjusted for d.f.) = 97.9161 percent
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Standard Error of Est. = 0.130175
Mean absolute error = 0.105436

Durbin-Watson statistic = 2.27561 (P=0.7172)
Lag 1 residual autocorrelation = -0.147652

The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wk_th and H. The equation of the fitted model is

WK_th = exp(-3.18665 + 2.61128*In(H))
or
In(WK_th) = -3.18665 + 2.61128*In(H)

3. Twong quan sinh khoi khé canh ciy va dwong’kinh
Simple Regression - WK cvs. D

Dependent variable: WK_c

Independent variable: D

Linear model: Y =a + b*X

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic |P-Value
Intercept |-3.3079 0.704161 |[-4.69764 |0.0001
Slope 0.778563 0.0648424 (12.007_ |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean.Square [F-Ratio [P-Value
Model 233.38 1 |233.38 144.17 |0.0000
Residual 45.3265 28 (1.6188
Total (Corr.) (278.706 29

Correlation Coefficient = 0.915078

R-squared = 83.7368 percent

R-squared (adjusted for dsf2)'=:83:156 percent
Standard Error of Est. = 1:.27232

Mean absolute error ='0:854479
Durbin-Watson statistic = 2.32508 (P=0.7613)
Lag 1 residual autocorrelation = -0.192159

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between
WKk _c and D. The equation of the fitted model is

Wk_c =-3.3079 + 0.778563*D

Simple Regression - WK cvs. D
Dependent variable: WK _c
Independent variable: D

Exponential model: Y = exp(a + b*X)
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Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic |P-Value
Intercept |-0.901881 0.163636 [-5.5115 |(0.0000
Slope 0.211718 0.0150684 (14.0505 |(0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 17.258 1 |17.258 197.42 |0.0000
Residual 2.44775 28 (0.0874196

Total (Corr.) (19.7058 29

Correlation Coefficient = 0.935834

R-squared = 87.5785 percent

R-squared (adjusted for d.f.) = 87.1349 percent
Standard Error of Est. = 0.295668

Mean absolute error = 0.246419
Durbin-Watson statistic = 1.63349 (P=0.1104)
Lag 1 residual autocorrelation = 0.101911

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk_c and D. The equation of the fitted model is

WK_c = exp(-0.901881 + 0.211718*D)

Simple Regression - WK cvs. D
Dependent variable: WK_c
Independent variable: D
Logarithmic-X model: Y = a#b*In(X)

Coefficients

Least Squares < {Standard \ | T
Parameter |Estimate Error Statistic [P-Value
Intercept [-11.2789 154708 /-7.29041 |0.0000
Slope 7.06453 0.675376 |10.4602 |0.0000

Analysis of Variance

Source Sum of Squares |Df |Mean Square |[F-Ratio [P-Value
Model 221.916 1 ]221.916 109.41 [0.0000
Residual 56.7899 28 |2.02821

Total (Corr.) (278.706 29

Correlation Coefficient = 0.892321
R-squared = 79.6237 percent

R-squared (adjusted for d.f.) = 78.896 percent
Standard Error of Est. = 1.42415

Mean absolute error = 1.00029
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Durbin-Watson statistic = 1.77859 (P=0.2078)
Lag 1 residual autocorrelation = 0.10001

The StatAdvisor
The output shows the results of fitting a logarithmic-X model to describe the relationship
between Wk_c and D. The equation of the fitted model is

WK_c = -11.2789 + 7.06453*In(D)

Simple Regression - WK cvs. D
Dependent variable: WK_c
Independent variable: D
Multiplicative model: Y = a*X"b

Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic |P-Value
Intercept |-3.2842 0.262153 |[-12.5278 |0.0000
Slope 2.01618 0.114442 |(17.6175 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 18.0752 1 ]18.0752 310.38 .{0.0000
Residual 1.63062 28 |0.0582364

Total (Corr.) (19.7058 29

Correlation Coefficient = 0.957733

R-squared = 91.7252 percent

R-squared (adjusted for d.f.) =/91.4296-percent
Standard Error of Est. = 0.2443822

Mean absolute error = 0.199215
Durbin-Watson statistic =.2:12091(P=0.5552)
Lag 1 residual autocorrelation.=+0.111317

The StatAdvisor
The output shows the results-of fitting a multiplicative model to describe the relationship
between Wk_c and D. The equation of the fitted model is

WK_c = exp(-3.2842 + 2.01618*In(D))
or
In(WK_c) = -3.2842 + 2.01618*In(D)

4. Twong quan sinh khoi khé canh ciy va chiéu cao
Simple Regression - WK c vs. H

Dependent variable: WK_c

Independent variable: H

Linear model: Y =a + b*X
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Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic |P-Value
Intercept |-4.65184 0.755581 |[-6.15664 (0.0000
Slope 0.832387 0.064556 (12.894  |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 238.534 1 |238.534 166.26 |0.0000
Residual 40.1726 28 [1.43473
Total (Corr.) (278.706 29

Correlation Coefficient = 0.925127

R-squared = 85.5861 percent

R-squared (adjusted for d.f.) = 85.0713 percent

Standard Error of Est. = 1.1978

Mean absolute error = 0.867417

Durbin-Watson statistic = 2.02175 (P=0.4462)

Lag 1 residual autocorrelation = -0.0279184

The StatAdvisor

The output shows the results of fitting a linear_ model to describe the relationship between
WKk _c and H. The equation of the fitted model'is

Wk_c = -4.65184 + 0.832387*H

Simple Regression - WK c vs. H
Dependent variable: WK_c
Independent variable: H

Exponential model: Y = exp(a +'b*X)
Coefficients

Least Squares |Standard. |T
Parameter |Estimate Error Statistic |P-Value
Intercept [-1.30971 0:14465 %9.05435 [0.0000
Slope 0.230136 0.0123587 (18.6214 (0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares”“{Df{Mean Square |F-Ratio [P-Value
Model 18.2334 1 |18.2334 346.76 |0.0000
Residual 1.47233 28 (0.0525831

Total (Corr.) (19.7058 29

Correlation Coefficient = 0.961917

R-squared = 92.5285 percent

R-squared (adjusted for d.f.) = 92.2616 percent
Standard Error of Est. = 0.22931

Mean absolute error = 0.189236
Durbin-Watson statistic = 1.74012 (P=0.1785)
Lag 1 residual autocorrelation = 0.0629798
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The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk_c and H. The equation of the fitted model is

Wk _c =exp(-1.30971 + 0.230136*H)

Simple Regression - WK c vs. H
Dependent variable: WK_c
Independent variable: H
Logarithmic-X model: Y = a + b*In(X)

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-14.4385 1.85323 |-7.79098 |0.0000
Slope 8.08551 0.776213 (10.4166 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 221.538 1 |221.538 108.51" }0.0000
Residual 57.168 28 (2.04172
Total (Corr.) (278.706 29

Correlation Coefficient = 0.891561

R-squared = 79.4881 percent

R-squared (adjusted for d.f.) = 78.7555 percent

Standard Error of Est. = 1.42889

Mean absolute error = 1.07908

Durbin-Watson statistic = 1.49815 (P=0:0534)

Lag 1 residual autocorrelation =0.242098

The StatAdvisor

The output shows the results of,fitting_a logarithmic-X model to describe the relationship

between Wk_c and H. The equation<f the fitted model is
WKk _c =-14.4385 + 8,08551*In(H)

Simple Regression - \WWK..casnH

Dependent variable: WK ‘¢

Independent variable: H

Logarithmic-X model: Y =a+b*In(X)

Coefficients

Least Squares |Standard |T
Parameter [Estimate Error Statistic  [P-Value
Intercept |-14.4385 1.85323 |-7.79098 |0.0000
Slope 8.08551 0.776213 (10.4166 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 221.538 1 ]221.538 108.51 [0.0000
Residual 57.168 28 |2.04172
Total (Corr.) (278.706 29
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Correlation Coefficient = 0.891561
R-squared = 79.4881 percent
R-squared (adjusted for d.f.) = 78.7555 percent
Standard Error of Est. = 1.42889
Mean absolute error = 1.07908
Durbin-Watson statistic = 1.49815 (P=0.0534)
Lag 1 residual autocorrelation = 0.242098

The StatAdvisor
The output shows the results of fitting a logarithmic-X model to describe the relationship
between Wk_c and H. The equation of the fitted model is

WK _c = -14.4385 + 8.08551*In(H)
Simple Regression - WK c vs. H
Dependent variable: WK_c
Independent variable: H
Multiplicative model: Y = a*X"b

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic |P=Value
Intercept |-4.27493 0.253267 |(-16.8792 |0.0000
Slope 2.34522 0.106079 |(22.1082 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |[F=Ratio [P-Value
Model 18.6381 1 |18.6381 488.77 10.0000
Residual 1.06771 28 (0.0381324

Total (Corr.) (19.7058 29

Correlation Coefficient = 0.972532
R-squared = 94.5818 peregnt
R-squared (adjusted for@d.f.),=94.3883 percent
Standard Error of Est| = 0,195275

Mean absolute error =.0,163518

Durbin-Watson statistic =-2.24755 (P=0.6900)
Lag 1 residual autocorrelation = -0.155256
The StatAdvisor

The output shows the results of fitting a multiplicative model to describe the relationship

between Wk_c and H. The equation of the fitted model is

WK_c = exp(-4.27493 + 2.34522*In(H))

or

IN(WK_c) = -4.27493 + 2.34522*In(H)
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5. Twong quan sinh khdi khé 14 ciy va dwong kinh
Simple Regression - WK lavs. D
Dependent variable: WK_la

Independent variable: D
Linear model: Y = a + b*X

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-2.46999 1.49705 |-1.6499 |0.1101
Slope 0.651275 0.137855 |[4.72433 |0.0001

Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 163.307 1 ]163.307 22,32 |0.0001
Residual 204.872 28 |(7.31684

Total (Corr.) |368.179 29

Correlation Coefficient = 0.665998

R-squared = 44.3554 percent

R-squared (adjusted for d.f.) = 42.3681 percent

Standard Error of Est. = 2.70497

Mean absolute error = 1.96562

Durbin-Watson statistic = 2.4108 (P=0.8301)

Lag 1 residual autocorrelation = -0.214419

The StatAdvisor

The output shows the results of fitting a linear model to describe the relationship between
WKk _la and D. The equation of the fitted model is

Wk_la =-2.46999 + 0.651275*D

Simple Regression - WK lavs. D
Dependent variable: WkZla
Independent variable:/D.

Exponential model: Y = exp(a+ b*X)
Coefficients

Least Squares |[Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-0.681469 0.311988 |-2.18428 [0.0375
Slope 0.1747 0.0287293 (6.08091 (0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 11.7507 1 |11.7507 36.98 |0.0000
Residual 8.89781 28 (0.317779

Total (Corr.) (20.6485 29

Correlation Coefficient = 0.754375



R-squared = 56.9082 percent
R-squared (adjusted for d.f.) = 55.3692 percent
Standard Error of Est. = 0.563719
Mean absolute error = 0.458933
Durbin-Watson statistic = 2.53798 (P=0.9071)
Lag 1 residual autocorrelation = -0.274128

The StatAdvisor

The output shows the results of fitting an exponential model to describe the relationship
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between Wk_la and D. The equation of the fitted model is
WKk _la = exp(-0.681469 + 0.1747*D)
Simple Regression - WK lavs. D

Dependent variable: WK_la

Independent variable: D

Logarithmic-X model: Y = a + b*In(X)

Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic [P-Value
Intercept |-9.06205 3.00777 |-3.01288 |0.0054
Slope 5.87601 1.31303 |[4.47514 |0.0001

Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio™{P-Value
Model 153.528 1 |153.528 20.03 v |0.0001
Residual 214.651 28 |7.6661

Total (Corr.) (368.179 29

Correlation Coefficient = 0.64575
R-squared = 41.6993 percent
R-squared (adjusted for d.f.)/=389.6171 percent
Standard Error of Est. = 2.76877
Mean absolute error = 2.04082

Durbin-Watson statistic =,2:34164 (P=0.7757)
Lag 1 residual autocorrelation'=-0.17579

The StatAdvisor

The output shows the results of fitting a logarithmic-X model to describe the relationship

between Wk _la and D. The equation of the fitted model is

WK_la = -9.06205 + 5.87601*In(D)

Simple Regression - WKk la vs. D

Dependent variable: WK_la

Independent variable: D

Multiplicative model: Y = a*X"b
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Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic  [P-Value
Intercept |-2.55622 0.613508 |[-4.16656 |0.0003
Slope 1.62335 0.267826 |6.06123 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 11.7178 1 117178 36.74  |0.0000
Residual 8.93067 28 |0.318953

Total (Corr.) (20.6485 29

Correlation Coefficient = 0.75332

R-squared = 56.7491 percent

R-squared (adjusted for d.f.) = 55.2044 percent
Standard Error of Est. = 0.564759

Mean absolute error = 0.461038
Durbin-Watson statistic = 2.58699 (P=0.9289)
Lag 1 residual autocorrelation = -0.29475

The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wk_la and D. The equation of the fitted model is
Wk _la = exp(-2.55622 + 1.62335*In(D))
or
In(Wk_la) = -2.55622 + 1.62335*In(D)

6. Twong quan sinh khoi Khéli cay va chilu cao
Simple Regression - Wk la vs. H

Dependent variable: WK _la

Independent variable: H

Linear model: Y = a + b*X

Coefficients

Least Squares. . |Standard’ |T
Parameter |Estimate Error Statistic |P-Value
Intercept [-3.40821 1.72395 |-1.97698 |(0.0580
Slope 0.679698 0.147292 |4.61462 (0.0001

Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 159.049 1 |159.049 21.29 |0.0001
Residual 209.13 28 [7.46892

Total (Corr.) |368.179 29

Correlation Coefficient = 0.657258
R-squared = 43.1988 percent
R-squared (adjusted for d.f.) = 41.1702 percent
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Standard Error of Est. = 2.73293

Mean absolute error = 1.99939
Durbin-Watson statistic = 2.40104 (P=0.8237)
Lag 1 residual autocorrelation = -0.205531

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between
WKk_la and H. The equation of the fitted model is

Wk_la =-3.40821 + 0.679698*H

Simple Regression - WK lavs. H
Dependent variable: WK_la
Independent variable: H

Exponential model: Y = exp(a + b*X)
Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-0.930581 0.362231 |-2.56903 |0.0158
Slope 0.182096 0.0309486 |(5.88383 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio, [P-Value
Model 11.4156 1 |11.4156 34.62+,710.0000
Residual 9.23288 28 |0.329746

Total (Corr.) (20.6485 29

Correlation Coefficient = 0.743542

R-squared = 55.2854 percent

R-squared (adjusted for d.f.) £:53.6885 percent
Standard Error of Est. = 0.574235

Mean absolute error = 0.458178
Durbin-Watson statistic:=2.60198 (P=0.9351)
Lag 1 residual autocorrelation =-0.302078

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk _la and H. The equation of the fitted model is

WK_la = exp(-0.930581 + 0.182096*H)

Simple Regression - WK la vs. H
Dependent variable: WK_Ila
Independent variable: H
Logarithmic-X model: Y = a + b*In(X)




Coefficients
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Least Squares |Standard (T
Parameter |Estimate Error Statistic [P-Value
Intercept |-11.3173 3.65212 |-3.09882 |0.0044
Slope 6.5675 1.52967 [4.29341 (0.0002
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 146.162 1 |146.162 18.43  |0.0002
Residual 222.017 28 (7.92918
Total (Corr.) |368.179 29

Correlation Coefficient = 0.630068
R-squared = 39.6986 percent
R-squared (adjusted for d.f.) = 37.5449 percent
Standard Error of Est. = 2.81588
Mean absolute error = 2.09627

Durbin-Watson statistic = 2.30618 (P=0.7457)
Lag 1 residual autocorrelation = -0.156386

The StatAdvisor

The output shows the results of fitting a logarithmic-X"model to describe the relationship

between Wk_la and H. The equation of the fitted model is

Wk_la =-11.3173 + 6.5675*In(H)

Simple Regression - Wk la vs. H

Dependent variable: WK_la

Independent variable: H
Multiplicative model: Y = a*X"b

Coefficients

Least Squares {Standard |T
Parameter [Estimate Error Statistic [P-Value
Intercept |-3.17192 0.756697= [-4.1918 (0.0003
Slope 1.81128 0.316938/ [5.71494 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |[F-Ratio [P-Value
Model 11.1175 1 |11.1175 32.66 |0.0000
Residual 9.53103 28 |0.340394
Total (Corr.) (20.6485 29

Correlation Coefficient = 0.733768
R-squared = 53.8415 percent
R-squared (adjusted for d.f.) = 52.193 percent
Standard Error of Est. = 0.583433
Mean absolute error = 0.465649
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Durbin-Watson statistic = 2.593 (P=0.9319)
Lag 1 residual autocorrelation = -0.296731

The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wk_la and H. The equation of the fitted model is

WKk _la = exp(-3.17192 + 1.81128*In(H))
or
In(Wk_la) = -3.17192 + 1.81128*In(H)

7. Twong quan tong sinh khoi khé ciia ciy va dwong kinh
Simple Regression - WK tvs. D

Dependent variable: WK _t

Independent variable: D

Linear model: Y =a + b*X

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic  [P-Value
Intercept |-30.3993 3.07633 |-9.88167 |0.0000
Slope 6.49774 0.283283 (22.9373 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square )| F-Ratio |P-Value
Model 16255.5 1 |162555 526-12 |0.0000
Residual 865.117 28 |(30.897
Total (Corr.) (17120.6 29

Correlation Coefficient = 0.974407
R-squared = 94.9469 percent
R-squared (adjusted for d.f.) = 94.7665 percent
Standard Error of Est. =5:55851

Mean absolute error = 4/31839

Durbin-Watson statistic\=1.20709 (P=0.0063)
Lag 1 residual autocorrelation = 0.388369

The StatAdvisor

The output shows the results of fitting a linear model to describe the relationship between

WKk _t and D. The equation of the fitted model is

Wk_t =-30.3993 + 6.49774*D

Simple Regression - WK tvs. D

Dependent variable: WK _t

Independent variable: D
Exponential model: Y = exp(a + b*X)
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Coefficients

Least Squares |Standard T
Parameter |Estimate Error Statistic [P-Value
Intercept |0.959401 0.0991894 [9.67242 |(0.0000
Slope 0.228108 0.00913381 (24.974 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 20.0336 1 ]20.0336 623.70 |0.0000
Residual 0.89937 28 |0.0321203

Total (Corr.) |20.9329 29

Correlation Coefficient = 0.978282

R-squared = 95.7036 percent

R-squared (adjusted for d.f.) = 95.5501 percent
Standard Error of Est. = 0.179222

Mean absolute error = 0.145313
Durbin-Watson statistic = 0.871561 (P=0.0001)
Lag 1 residual autocorrelation = 0.485566

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk _t and D. The equation of the fitted model is

WK _t = exp(0.959401 + 0.228108*D)

Simple Regression - WK tvs. D
Dependent variable: WK _t
Independent variable: D
Logarithmic-X model: Y = a +*b*In(X)
Coefficients

Least Squares |Standard (T
Parameter [Estimate Error Statistic [P-Value
Intercept  |-95.9526 8.92084%|-10.756 |0.0000
Slope 58.5292 3.89437 ©|15.0292 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |[F-Ratio [P-Value
Model 15232.4 1 |15232.4 225.88 |0.0000
Residual 1888.23 28 |67.4368
Total (Corr.) (17120.6 29

Correlation Coefficient = 0.943244

R-squared = 88.971 percent

R-squared (adjusted for d.f.) = 88.5771 percent
Standard Error of Est. = 8.21199

Mean absolute error = 6.98856

Durbin-Watson statistic = 0.597697 (P=0.0000)
Lag 1 residual autocorrelation = 0.681922



The StatAdvisor

The output shows the results of fitting a logarithmic-X model to describe the relationship

x|

between Wk_t and D. The equation of the fitted model is
WK _t =-95.9526 + 58.5292*In(D)

Simple Regression - WKk tvs. D

Dependent variable: WK _t

Independent variable: D

Multiplicative model: Y = a*X"b
Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-1.56325 0.117287 |-13.3284 |0.0000
Slope 2.15274 0.0512013 (42.0447 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 20.6065 1 |20.6065 1767,75%/0.0000
Residual 0.326394 28 |0.0116569
Total (Corr.) |20.9329 29

Correlation Coefficient = 0.992173
R-squared = 98.4408 percent
R-squared (adjusted for d.f.) = 98.3851 pereent
Standard Error of Est. = 0.107967
Mean absolute error = 0.0844831
Durbin-Watson statistic = 1.95092 (P=0:3694)
Lag 1 residual autocorrelation =+40,00465377

The StatAdvisor

The output shows the results of fitting a multiplicative model to describe the relationship

between Wk _t and D. Theequation-ef the fitted model is

WK_t = exp(-1.56325(+ 2.15274*In(D))

or

IN(WK_t) = -1.56325 +2:15274*In(D)

8. Twong quan tong sinh khoi khé ciia cav va chiéu cao

Simple Regression - Wk tvs. H

Dependent variable: WK _t

Independent variable: H

Linear model: Y =a + b*X

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept  |-40.2077 3.95704 |-10.1611 |0.0000
Slope 6.82128 0.338084 (20.1763 |0.0000
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Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 16018.8 1 ]16018.8 407.08 |0.0000
Residual 1101.81 28 |39.3504

Total (Corr.) (17120.6 29

Correlation Coefficient = 0.967287

R-squared = 93.5644 percent

R-squared (adjusted for d.f.) = 93.3346 percent
Standard Error of Est. = 6.27299

Mean absolute error = 5.37777

Durbin-Watson statistic = 0.77786 (P=0.0000)
Lag 1 residual autocorrelation = 0.584647

The StatAdvisor
The output shows the results of fitting a linear modelt0 describe the relationship between
WKk _t and H. The equation of the fitted model is

Wk_t =-40.2077 + 6.82128*H

Simple Regression - WK tvs. H
Dependent variable: WK _t
Independent variable: H

Exponential model: Y = exp(a + b*X)

Coefficients

Least Squares |Standard T
Parameter |Estimate Error Statistic4 [P-Value
Intercept |0.564555 0.079133 7.13425 (0.0000
Slope 0.243975 0.00676103 (36,0855 [0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares” | Df \[Mean Square |F-Ratio |P-Value
Model 20.4923 1..12014923 1302.17 |0.0000
Residual 0.440638 28..10.0157371

Total (Corr.) (20.9329 29

Correlation Coefficient = 0.989419

R-squared = 97.895 percent

R-squared (adjusted for d.f.) = 97.8198 percent
Standard Error of Est. = 0.125448

Mean absolute error = 0.0986917
Durbin-Watson statistic = 1.37761 (P=0.0244)
Lag 1 residual autocorrelation = 0.272721

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk_t and H. The equation of the fitted model is



WK _t = exp(0.564555 + 0.243975*H)

Simple Regression - Wk tvs. H

Dependent variable: WK _t

Independent variable: H
Logarithmic-X model: Y = a + b*In(X)

Coefficients
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Least Squares |Standard |T
Parameter |Estimate Error Statistic |P-Value
Intercept |-119.68 11.96 -10.0067 |0.0000
Slope 65.9518 5.00936 |13.1657 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 14739.6 1 |14739.6 173.34 |0,0000
Residual 2380.98 28 |85.0351
Total (Corr.) (17120.6 29

Correlation Coefficient = 0.927863
R-squared = 86.0929 percent
R-squared (adjusted for d.f.) = 85.5962 percent
Standard Error of Est. = 9.22145
Mean absolute error = 8.20361
Durbin-Watson statistic = 0.485751 (P=0.0000)
Lag 1 residual autocorrelation = 0.72509%

The StatAdvisor

The output shows the results of fitting a-Jegarithmic-X model to describe the relationship

between Wk _t and H. The equation of the fitted model is

WK_t = -119.68 + 65.9518*In(H)

Simple Regression - WkK.tas:\H

Dependent variable: WK t

Independent variable: H

Multiplicative model: Y =a*X"b
Coefficients

Least Squares |Standard |T
Parameter [Estimate Error Statistic  [P-Value
Intercept [-2.53657 0.131342 |-19.3127 (0.0000
Slope 2.46831 0.0550117 |(44.8688 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 20.6458 1 ]20.6458 2013.21 {0.0000
Residual 0.287145 28 |0.0102552
Total (Corr.) |20.9329 29
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Correlation Coefficient = 0.993118
R-squared = 98.6283 percent
R-squared (adjusted for d.f.) = 98.5793 percent
Standard Error of Est. = 0.101268
Mean absolute error = 0.0784362
Durbin-Watson statistic = 2.33845 (P=0.7741)
Lag 1 residual autocorrelation = -0.170282

The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wk_t and H. The equation of the fitted model is
WKk _t = exp(-2.53657 + 2.46831*In(H))
or
In(Wk_t) = -2.53657 + 2.46831*In(H)



PHU LUC 3. TUONG QUAN GIUA SINH KHOI KHO TUOI VOI MOT

1. Twong quan sinh khdi khd thin ciy va sinh khdi twoi thin ciy
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Simple Regression - Wk th vs. Wt th

Dependent variable: WK _th
Independent variable: Wt_th
Linear model: Y =a + b*X
Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic P-Value
Intercept |-0.133043 1.04266 -0.127599 (0.8994
Slope 0.503724 0.0158783 |(31.724 0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 10191.4 1 101914 1006.41 (0.6000
Residual 283.541 28 110.1265
Total (Corr.) (10474.9 29

Correlation Coefficient = 0.986373
R-squared = 97.2931 percent
R-squared (adjusted for d.f.) = 97.1965 percent
Standard Error of Est. = 3.18221
Mean absolute error = 2.2811
Durbin-Watson statistic = 2.73857 (P=0.9731)
Lag 1 residual autocorrelation = -0.376806

The StatAdvisor

The output shows the results of fitting alinear model to describe the relationship between

WK _th and Wt_th. The equation of the fitted model is

WKk_th =-0.133043 + 0.503724*Wt" th
Simple Regression - Wk th-vs.; Wt th

Dependent variable: WK th
Independent variable:\ Wit “th
Exponential model: Y =‘exp(a+b*X)

Coefficients

Least Squares |Standard T
Parameter [Estimate Error Statistic [P-Value
Intercept |1.75002 0.106388 16.4493 |0.0000
Slope 0.022663 0.00162015 |13.9882 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 20.6293 1 ]20.6293 195.67 [0.0000
Residual 2.952 28 |0.105429
Total (Corr.) (23.5813 29
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Correlation Coefficient = 0.935316

R-squared = 87.4816 percent

R-squared (adjusted for d.f.) = 87.0345 percent
Standard Error of Est. = 0.324698

Mean absolute error = 0.280035
Durbin-Watson statistic = 0.55288 (P=0.0000)
Lag 1 residual autocorrelation = 0.669167

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk_th and Wt_th. The equation of the fitted model is

WK_th = exp(1.75002 + 0.022663*Wt_th)

Simple Regression - Wk th vs. Wt th
Dependent variable: WK _th
Independent variable: Wt_th
Logarithmic-X model: Y = a + b*In(X)
Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic |P4Value
Intercept |-48.0578 5.46595 |-8.79221 |0.0000
Slope 20.4115 1.44152 [14.1597 (0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean‘Square’ |F-Ratio |P-Value
Model 9191.34 1 ]9191.34 200.50 |0.0000
Residual 1283.59 28 (45.8426
Total (Corr.) (10474.9 29

Correlation Coefficient = 0.936%29
R-squared = 87.7461 percent
R-squared (adjusted for d:f:)-=,87.3084 percent
Standard Error of Est,/=/04#0/1
Mean absolute error =:5.85077

Durbin-Watson statistic =-0.572018 (P=0.0000)
Lag 1 residual autocorrelation= 0.665298

The StatAdvisor

The output shows the results of fitting a logarithmic-X model to describe the relationship

between Wk_th and Wt_th. The equation of the fitted model is

WK_th = -48.0578 + 20.4115*In(Wt_th)

Simple Regression - Wk th vs. Wt th

Dependent variable: WK _th
Independent variable: Wt_th
Multiplicative model: Y = a*X"b




xlvi

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic  [P-Value
Intercept |-0.808191 0.0842028 (-9.59815 (0.0000
Slope 1.02718 0.0222065 [46.2557 (0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 23.2767 1 |23.2767 2139.59 (0.0000
Residual 0.304613 28 |0.010879

Total (Corr.) (23.5813 29

Correlation Coefficient = 0.99352

R-squared = 98.7082 percent

R-squared (adjusted for d.f.) = 98.6621 percent
Standard Error of Est. = 0.104303

Mean absolute error = 0.0855039
Durbin-Watson statistic = 2.59187 (P=0.9312)
Lag 1 residual autocorrelation = -0.312565

The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wk_th and Wt_th. The equation of the fitted-model is

WK_th = exp(-0.808191 + 1.02718*INAWL th))
or
In(WK_th) = -0.808191 + 1.02718*In(Wt_th)

2. Twong quan sinh khoi khé canh ciy va sinh khoi twoi canh
cay

Simple Regression - WK ¢ vs. WtLc

Dependent variable: WK:C

Independent variable:; Wt_ ¢

Linear model: Y = a +P*X

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-0.501835 0.174554 |-2.87496 |0.0076
Slope 0.551367 0.0160718 |[34.3065 |0.0000

Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 272.23 1 |272.23 1176.94 {0.0000
Residual 6.4765 28 (0.231303

Total (Corr.) (278.706 29

Correlation Coefficient = 0.988313
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R-squared = 97.6762 percent
R-squared (adjusted for d.f.) = 97.5932 percent
Standard Error of Est. = 0.48094
Mean absolute error = 0.367669
Durbin-Watson statistic = 2.72019 (P=0.9715)
Lag 1 residual autocorrelation = -0.382003

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between
WKk_c and Wt_c. The equation of the fitted model is

Wk_c =-0.501835 + 0.551367*Wt_c

Simple Regression - Wk c vs. Wt ¢
Dependent variable: WK_c
Independent variable: Wt_c
Exponential model: Y = exp(a + b*X)

Coefficients

Least Squares |Standard T
Parameter |Estimate Error Statistic P-Value
Intercept |-0.048592 0.0987597 (-0.492023 |0.6265
Slope 0.140324 0.00909316 (15.4318 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |[F=Ratio [P-Value
Model 17.6326 1 |17.6326 238.14 ]0.0000
Residual 2.0732 28 |0.0740429

Total (Corr.) (19.7058 29

Correlation Coefficient = 0.945935

R-squared = 89.4792 peregnt

R-squared (adjusted for@d.f.),.=89.1035 percent
Standard Error of Est| = 0.272108

Mean absolute error =.0,21656

Durbin-Watson statistic =-0.610172 (P=0.0000)
Lag 1 residual autocorrelation = 0.63987

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk_c and Wt_c. The equation of the fitted model is

WK_c = exp(-0.048592 + 0.140324*\Wt_c)

Simple Regression - WK c vs. Wt ¢
Dependent variable: WK _c
Independent variable: Wt_c
Logarithmic-X model: Y = a + b*In(X)




xlviii

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-3.06339 0.683985 |(-4.47874 |0.0001
Slope 3.83372 0.318823 (12.0246 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 233.491 1 ]233.491 144,59 |0.0000
Residual 45,2152 28 (1.61483
Total (Corr.) (278.706 29

Correlation Coefficient = 0.915296

R-squared = 83.7767 percent

R-squared (adjusted for d.f.) = 83.1973 percent
Standard Error of Est. = 1.27076

Mean absolute error = 1.02433

Durbin-Watson statistic = 1.14062 (P=0.0035)
Lag 1 residual autocorrelation = 0.385302

The StatAdvisor
The output shows the results of fitting a logarithmic-X"model to describe the relationship
between Wk_c and Wt_c. The equation of the fitted model is

WK_c = -3.06339 + 3.83372*In(Wt_c)

Simple Regression - WK ¢ vs. Wtic
Dependent variable: WK_c
Independent variable: Wt_c
Multiplicative model: Y = a*X"b

Coefficients

Least Squares ~|Standard * |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-0.964521 0:0513752 |(-18.7741 |0.0000
Slope 1.1065 0.0239473 (46.2059 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 19.4507 1 ]19.4507 2134.98 (0.0000
Residual 0.255093 28 10.00911046

Total (Corr.) (19.7058 29

Correlation Coefficient = 0.993506

R-squared = 98.7055 percent

R-squared (adjusted for d.f.) = 98.6593 percent
Standard Error of Est. = 0.0954487

Mean absolute error = 0.075143
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Durbin-Watson statistic = 2.62579 (P=0.9461)
Lag 1 residual autocorrelation = -0.355486

The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wk_c and Wt_c. The equation of the fitted model is

WKk_c = exp(-0.964521 + 1.1065*In(Wt_c))
or
In(Wk_c) =-0.964521 + 1.1065*In(Wt_c)

3. Twong quan sinh khoi kho 14 ciy va sinh khoi tuoi 14 cay
Simple Regression - WK la vs. Wt la

Dependent variable: WK_la

Independent variable: Wt_la

Linear model: Y =a + b*X

Coefficients

Least Squares Standard (T
Parameter |Estimate Error Statistic P-Value
Intercept |-0.0943754 0.507916 |(-0.185809 0.8539
Slope 0.450528 0.0430347 (10.469 0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Sguare )|F-Ratio |P-Value
Model 293.258 1 ]293.258 109760 [0.0000
Residual 74.9206 28 |(2.67574
Total (Corr.) (368.179 29

Correlation Coefficient = 0.892474

R-squared = 79.651 percent

R-squared (adjusted for d.f.) = 78.9243 percent
Standard Error of Est. =1,63577

Mean absolute error =1/ 11663

Durbin-Watson statistic'="2:32782 (P=0.8018)
Lag 1 residual autocorrelation.= <0.185096

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between
WKk _la and Wt_la. The equation of the fitted model is

Wk_la = -0.0943754 + 0.450528*Wt_la

Simple Regression - WK la vs. Wt la
Dependent variable: WK_Ila
Independent variable: Wt_la
Exponential model: Y = exp(a + b*X)




Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic  |P-Value
Intercept |0.122658 0.133943 [0.915748 |0.3676
Slope 0.10337 0.0113487 (9.10855 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio [P-Value
Model 15.4383 1 |15.4383 82.97  ]0.0000
Residual 5.21024 28 |0.18608
Total (Corr.) (20.6485 29

Correlation Coefficient = 0.864679

R-squared = 74.767 percent

R-squared (adjusted for d.f.) = 73.8658 percent
Standard Error of Est. = 0.43137

Mean absolute error = 0.310041
Durbin-Watson statistic = 2.08292 (P=0.5634)
Lag 1 residual autocorrelation = -0.0626366

The StatAdvisor
The output shows the results of fitting an exponential model to describe the relationship
between Wk _la and Wt_la. The equation of the fitted-model is

WK_la = exp(0.122658 + 0.10337*Wipla)

Simple Regression - WK la vs. Wt la
Dependent variable: WK_la
Independent variable: Wt_la
Logarithmic-X model: Y = a#b*In(X)

Coefficients

Least Squares< /[Standard. \ [T
Parameter [Estimate Error Statistic  |P-Value
Intercept |-4.0803 1.02032</1-3.99906 |0.0004
Slope 4.13922 0.479442 |(8.63342 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |[F-Ratio [P-Value
Model 267.638 1 |267.638 74.54  10.0000
Residual 100.54 28 [3.59073
Total (Corr.) |368.179 29

Correlation Coefficient = 0.852599

R-squared = 72.6925 percent

R-squared (adjusted for d.f.) = 71.7172 percent
Standard Error of Est. = 1.89492

Mean absolute error = 1.39655

Durbin-Watson statistic = 2.34969 (P=0.8179)



Lag 1 residual autocorrelation = -0.194252

The StatAdvisor
The output shows the results of fitting a logarithmic-X model to describe the relationship
between Wk_la and Wt_la. The equation of the fitted model is

WK _la = -4.0803 + 4.13922*In(Wt_la)

Simple Regression - WK la vs. Wt la
Dependent variable: WK_la
Independent variable: Wt_la
Multiplicative model: Y = a*X"b

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic [P-Value
Intercept |-1.03912 0.165856 |-6.26518 |0.0000
Slope 1.0732 0.0779351 (13.7705 |0.0000
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares |Df |Mean Square [F-Ratio |P-Value
Model 17.9918 1 |17.9918 189.63 {0.0000
Residual 2.65665 28 |0.0948804
Total (Corr.) (20.6485 29

Correlation Coefficient = 0.933456
R-squared = 87.1339 percent
R-squared (adjusted for d.f.) = 86.6744 percent

Standard Error of Est. = 0.308027
Mean absolute error = 0.264108

Durbin-Watson statistic = 2.25153 (P=0.7347)
Lag 1 residual autocorrelation = -0:166614

The StatAdvisor

The output shows the resultsxof fitting a multiplicative model to describe the relationship

between WK _la and Wt _la.” The equation of the fitted model is

WK _la = exp(-1.03912 + 1.0732*In(Wt_la))

or

In(WK_la) = -1.03912 + 1.0732*In(Wt_la)
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4. Twong quan tong sinh khéi khé ciia ciy va tong sinh khdi twoi clia ciy
Simple Regression - WK tvs. Wt t
Dependent variable: WK _t

Independent variable: Wt _t
Linear model: Y =a + b*X

Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic P-Value
Intercept  [-1.23405 1.34606 -0.916786 |0.3671
Slope 0.509766 0.0155047 |(32.8781  [0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 16688.3 1 ]16688.3 1080.97 |0.0000
Residual 432.272 28 (15.4383
Total (Corr.) (17120.6 29

Correlation Coefficient = 0.987295

R-squared = 97.4751 percent

R-squared (adjusted for d.f.) = 97.385 percent
Standard Error of Est. = 3.92916

Mean absolute error = 2.71721
Durbin-Watson statistic = 2.88381 (P=0,9915)
Lag 1 residual autocorrelation = -0.466986

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship between
WK_t and Wt_t. The equation of the fitted-model is

Wk_t =-1.23405 + 0.509766*Wt _t

Simple Regression - WKt'¥s. Wt t
Dependent variable: \WK/d:
Independent variable: Wt it
Exponential model: Y =€xp(a + b*X)

Coefficients

Least Squares Standard T
Parameter |Estimate Error Statistic |[P-Value
Intercept |2.04287 0.0957729 [21.3303 |(0.0000
Slope 0.0170845 0.00110317 |15.4867 |0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 18.7446 1 |18.7446 239.84 0.0000
Residual 2.18834 28 (0.0781548

Total (Corr.) |20.9329 29




Correlation Coefficient = 0.946287
R-squared = 89.546 percent
R-squared (adjusted for d.f.) = 89.1726 percent
Standard Error of Est. = 0.279562
Mean absolute error = 0.236861
Durbin-Watson statistic = 0.53291 (P=0.0000)
Lag 1 residual autocorrelation = 0.663518

The StatAdvisor

The output shows the results of fitting an exponential model to describe the relationship

between Wk_t and Wt_t. The equation of the fitted model is

WK_t = exp(2.04287 + 0.0170845*Wit _t)

Simple Regression - Wk tvs. Wt t

Dependent variable: WK _t
Independent variable: Wt_t
Logarithmic-X model: Y = a + b*In(X)

Coefficients

Least Squares |Standard (T
Parameter |Estimate Error Statistic [P-Value
Intercept |-79.1325 7.98881 |-9.90542 |0.0000
Slope 28.5882 1.94344 |[14.7101_ (0.0000

Analysis of Variance

Source Sum of Squares |Df |Mean Square [E-Ratio |P-Value
Model 15159.1 1 |151591 216.39 |0.0000
Residual 1961.56 28 (70.0557

Total (Corr.) (17120.6 29

Correlation Coefficient = 0.940971
R-squared = 88.5427 percent
R-squared (adjusted for d.f:);=88.1335 percent
Standard Error of Est, = 8,36998
Mean absolute error =\7.38054

Durbin-Watson statistic =0.635317 (P=0.0000)
Lag 1 residual autocorrelation = 0.653757

The StatAdvisor

The output shows the results of fitting a logarithmic-X model to describe the relationship

between WK _t and Wt _t. The equation of the fitted model is

WK_t = -79.1325 + 28.5882*In(Wt_t)

Simple Regression - Wk tvs. Wt t

Dependent variable: WK _t
Independent variable: Wt _t
Multiplicative model: Y = a*X"b
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Coefficients

Least Squares |Standard |T
Parameter |Estimate Error Statistic  [P-Value
Intercept |-0.963699 0.0884565 (-10.8946 |(0.0000
Slope 1.05622 0.0215189 (49.0836 (0.0000

NOTE: intercept = In(a)
Analysis of Variance

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 20.6924 1 ]20.6924 2409.20 (0.0000
Residual 0.24049 28 |0.00858894

Total (Corr.) |20.9329 29

Correlation Coefficient = 0.994239

R-squared = 98.8511 percent

R-squared (adjusted for d.f.) = 98.8101 percent
Standard Error of Est. = 0.0926765

Mean absolute error = 0.075206
Durbin-Watson statistic = 2.91701 (P=0.9938)
Lag 1 residual autocorrelation = -0.470278

The StatAdvisor
The output shows the results of fitting a multiplicative model to describe the relationship
between Wk_t and Wt_t. The equation of the fittedumodel is

WK_t = exp(-0.963699 + 1.05622* In(Wi_t))
or
In(WK_t) = -0.963699 + 1.05622*In(Wt_t)
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