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TOM TAT

Nghién ctru dugc thuc hién nhim xay dung cac phuong trinh sinh tric udc tinh sinh khéi va lugng carbon luru trit
trén mat dét cua cdy ca thé Phi lao (Casuarina equisetifolia) tai tinh Vinh Long. S liéu duoc thu thap tir 40 cay
giai tich c6 duong kinh ngang nguc (D, ;) tir 4,9 - 33,7 cm; trong d6 34 cay dugc sur dung dé xay dung cac
phuong trinh va 6 cay con lai dung dé kiém tra kha nang ing dung cua cac phuong trinh. Cac phuong trinh sinh
tréc duoc xdy dung bang phin mém Statgraphics va duoc danh gia thong qua cac chi tiéu R?, SEE, MAE, SSR
va sai sb tuong déi. Két qua cho thy sinh khéi va luong carbon luu trit cua cdy ca thé Phi lao c6 mdi quan hé
chat ché voi D, ;3. Cac phuong trinh dang ham lily thira duoc xac dinh la tdi uu, gom: Wy, = 0,1563*D, 3"2,53873
(R?=98,58%); Wy, = 0,1009%D, 372,62568 (R? = 97,71%); Wi = 0,02042*D, 3°2,47034 (R? = 90,34%); W, =
0,01697*D, 1°2,28415 (R2 = 84,19%); Ciine = 0,06557%D, 5"2,55408 (R? = 98,57%). Sai s6 tuong ddi trung binh
cuia cac mo hinh dao dong tir 3,4 - 6,2.

Tir khoa: Carbon, Phi lao, phuong trinh sinh tréc, sinh khdi, Vinh Long.

DEVELOPMENT OF ALLOMETRIC EQUATIONS FOR ESTIMATING BIOMASS
AND CARBON STOCKS OF INDIVIDUAL TREES OF Casuarina equisetifolia
IN VINH LONG PROVINCE

Nguyen Xuan Hai', Vu Dinh Huong', Kieu Manh Ha', Nguyen Thi Thuong', Nguyen Co Thanh',
Nguyen Van Hung', Truong Thanh Phi Long?, Pham Van Dong?>
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ABSTRACT

This study was conducted to develop allometric equations for estimating the aboveground biomass and carbon
stocks of individual trees of Casuarina equisetifolia in Vinh Long province, Vietnam. Data were collected from
40 destructively sampled trees with diameter at breast height (D, ;) ranging from 4.9 to 33.7 cm. Of these, 34
trees were used to develop the allometric equations, while the remaining six trees were examined for model
validation. The equations were developed using Statgraphics software and evaluated based on the coefficient of
determination (R?), standard error of estimate (SEE), mean absolute error (MAE), sum of squared residuals
(SSR) and relative error. The results indicated that the biomass and carbon stocks of individual trees of
Casuarina equisetifolia were strongly correlated with D, ;. Power-function models were identified as the optimal
equations for estimating biomass and carbon stock, including: Wy, = 0.1563*D, 572.53873 (R* = 98.58%); Wy =
0.1009*D; 3°2.62568 (R* = 97.71%); Wi = 0.02042*D,;"2.47034 (R* = 90.34%); W, = 0.01697
*D; 372.28415 (R? = 84.19%); and Cyy, = 0.06557*D,; 572.55408 (R* = 98.57%). The mean relative error of the
developed models ranged from 3.4% to 6.2%.

Keywords: Allometric equation, biomass, carbon, Casuarina equisetifolia, Vinh Long province.
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1. MO DAU

Bién ddi khi hau va su gia ting ndng do khi nha
kinh, dic biét 1a CO: trong khi quyén, dang tr&
thanh thach thirc 16n ddi v6i phat trién bén viing
trén toan ciu. Trong bdi canh do, rimg duoc
xem la mot trong nhiing giai phép tu nhién hi¢u
qua nham hdp thu CO, va luu trir carbon, gop
phan giam nhe bién ddi khi hau (IPCC, 2006).
Viéc x4c dinh chinh xdc sinh khéi va luong
carbon luu trir cua rung 1a co sé quan trong cho
kiém ké khi nha kinh, danh gi4 vai trd ciia hé
sinh thai rirng trong chu trinh carbon, quan ly tai
nguyén rimg bén viing va tham gia cac co ché
giam phat thai cling nhu thi truong tin chi
carbon (Brown, 1997; IPCC, 2006; Pearson et
al., 2005).

Phi lao (Casuarina equisetifolia) 1a loai chiu
han, chju gi6 tét va thich nghi véi diéu kién dat
ngheo dinh dudng, dugc sir dung rong rai trong
céc dai rimg phong hd ven bién va cai tao moi
truong sinh thai. Tai tinh Vinh Long, Phi lao
dugc trdng tap trung & cac khu vuc ven bién véi
dién tich 522,09 ha (UBND tinh Vinh Long,
2026). Tuy nhién, cac nghién ctru vé sinh khdi
va kha nang luu trir carbon cua loai cay nay tai
dia phuong con han ché, dic biét 1a cac phuong
trinh sinh tric phuc vu uéc luong nhanh sinh
khdi va carbon.

Xuét phat tir thyc tién trén, nghién ctru nay dugc
thuc hién nham x4y dung cac phuong trinh sinh
trdc udc tinh sinh khéi va lugng carbon luu trit
trén mat dat cua cay ca thé Phi lao tai Vinh
Long, qua d6 cung cip co sé khoa hoc cho viée
danh gia kha nang hap thu COs, tinh toan gia tri
carbon rung va phuc vu cong tac quan ly, phat
trién 1am nghiép bén viing trong bdi canh ung
pho véi bién ddi khi hau.

Bai viét gisi thiéu mot s6 két qua nghién cau
clia dé tai "Nghién ctru kha nang luu trir carbon
ctia cac loai rimg chu yéu tai tinh Vinh Long".

1. POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong va giéi han nghién ciru

- Pdi tugng nghién ctu la sinh khdi kho va
lugng carbon luu trit trong cac bd phén trén mat
dat, gdm than, canh va 14 cia cac ca thé cay tiéu
chudn Phi lao (Casuarina equisetifolia) dugc
lwa chon tir cac 14m phan trdng tai cac x3a My
Long, Bong Hai, Long Hitu va phuong Truong
Long Hoa, tinh Vinh Long.

- Gidi han nghién ctru: Cac cdy tiéu chuan duoc
lya chon la nhiing cay c6 hinh thai binh thuong
dai dién cho lam ph?m ¢6 dac diém sinh trudng
tdt, than thang va tan déu.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp do dém sinh khéi cdy
tiéu chuin

- Tién hanh chit ha va giai tich 40 cdy tiéu
chuin bao dam bao quat twong dbi day du
khoang bién dong duong kinh ngang nguc (D) 3)
tr 4,9 dén 33,7 cm. Trong sb6 do, 34 cay duogc
lua chon bao dam dai dién cho toan bd dai
duong kinh dé xay dung cac phuong trinh. Sau
cay con lai ciing duoc lua chon phan bd déu trén
cung dai duong kinh nhung khong tham gia xay
dung phuong trinh, ma dugc st dung nhu bo dir
liéu kiém dinh doc 1ap nham danh gia do chinh
xac va kha nang tng dung cia cac phuong trinh.
- Tiéu chuan luya chon cdy giai tich: La nhiing
cay sinh trudng phat trién tdt, than thing, tan la
déu, khong gay ngon, khong phan canh bét dinh,
khong sau bénh.

- Po dém sinh khéi cdy tiéu chudn: Tién hanh
chit cay tiéu chuan, sau do tach riéng timg bo
phén than, canh va 14, can tai hi¢n truong dé xac
dinh sinh khéi tuoi. Pdng thoi 1dy miu dé can
sdy, xac dinh sinh khéi kho cia tirng bo phan.

+ Sinh khéi than: Than sau khi chia thanh cac
doan dé can, xac dinh sinh khdi tuoi, duoc léy
mau thdt dé xac dinh sinh khéi kho. Mbi cay
dugc 14y mau tai cac vi tri gbc, gitra than va
ngon, mdi vi tri 1dy 1 thot ¢6 bé day khoang 5
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cm, mau duge can tai hién trudng va ghi ky hiéu
theo cdy tiéu chuan.

+ Sinh khdi canh: Sau khi da tach 14, tién hanh
chia canh thanh cac doan nhd va can dé xac
dinh sinh khdi, dong thoi iy khoang 0,5 kg
mau & mot sd canh dai dién, mau dugc can dé
xac dinh khdi luwong tai hién truong va ghi ky
hiéu theo cay tiéu chuin dé phan tich xac dinh
sinh khdi kho.

+ Sinh khéi 1a: Thu gom toan bo 14 va can, sau
d6 tron déu va lay 1 mau khoang 0,5 kg, mau
duoc can dé xac dinh khdi luong tai hién truong
va ghi ky hiéu theo cdy tiéu chudn dé phan tich
xéc dinh sinh khéi khd.

2.2.2. Phwong phdp phdn tich va xit Iy sé lidu
- Xac dinh sinh khéi kho cay tiéu chuan:
+ Phuong phéap thuc hién: Mau ding dé xac
dinh sinh khdi kho dugc xir 1y theo phuong
phap sdy: Cac mau duoc sdy kho tai phong thi
nghiém cta Trung tim Ung dung Khoa hoc K§
thuat Lam nghiép Nam B9, 1a cdy dugc siy &
nhiét do 65°C, canh va than dugc siy ¢ nhiét do
105°C. Trong qua trinh sdy, trong luong cua
mau duoc kiém tra dinh ky 4 gid mot 1an. Sau 3
lan kiém tra lién tiép, thdy trong lugng ctia mau
khong thay d6i, s& xac dinh dugc sinh khdi kho
ciia mau, % trong lugng kho so voi tuoi. Tir day
tinh dugc sinh khdi kho cia ring by phan va
cdy tiéu chuén.
+ Tdng sinh khbi kho trén mat dat cua cay tiéu
chuén dugc tinh nhu sau:

Wtk = Wthk + Wcak + Wlak (kg/cay).

Trong d6, Wtk 1a tong sinh khéi kho trén mat
dat cia cay; Wthk, Wcak va Wlak 1an luot 1a
sinh khéi kho cuia than, canh va 4.

- Xéc dinh lugng carbon luu trir ciia cy cé thé:
+ Xéc dinh ham luong carbon trong sinh khdi
cic bd phan cia cdy (than, canh va l4) bang
cach phan tich cidc mau trong phong thi nghiém,
sir dung phuong phéap dét trong.
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+ Ham lugng carbon trung binh cua toan cay
dugc tinh bang cong thirc:

n
Ctb = Z Pi X Ci
i=1

Trong do: Cy: ham lugng carbon trung binh cua

toan cay (%);

P;: ty 18 sinh khéi ctia bo phan i (%)

C;i: ham lugng carbon ctia by phan i (%).
+ Lwong carbon luu trit cua tieng bo phdn cdy
gidi tich = Sinh khdi kho x ham lugng carbon
trong ting bd phan (ty 1€ % carbon dugc phan
tich tir phong thi nghi€ém).
+ Lwong carbon luu tri trén mat dat cia cdy
gidi tich = Tong carbon trong sinh khdi kho cta
tirng b phan (than, canh va 13).
- Xay dung cac phuong trinh sinh khdi va luong
carbon luu trir:
Xay dung cac phuong trinh theo cdc ham don
bién giita sinh khbi va lugng carbon luu trir voi
nhan t6 diéu tra. Phuong trinh c6 dang tong
quat la:

y; = f(x)

Trong dé: y: Sinh khéi va lugng carbon luu trit

trong tig bo phan than cay gd;

xi: Nhan té diéu tra rimg duoc sir dung

1a duong kinh ngang nguc (D) 3).
Nghién ctru str dung mot sb dang ham tuyén
tinh hodc ham phi tuyén tinh dé tham do va luya
chon ham téi uu; cac phuong trinh dugc xay
dung bing phan mém thdng ké Statgraphics.
Tiéu chudn chung d& lua chon mot phuong trinh
t6i uu 1a: (1) P-value ctia phuong trinh < 0,05,
céc hé sb hdi quy déu c¢6 y nghia thdng ké, kiém
dinh F (ANOVA) ¢6 y nghia; (2) Hé s6 xac dinh
(R?) 16n; (3) Céc sai s chuan udc luong (SEE),
sai sd tuyét ddi trung binh (MAE), téng binh
phuong sai s (SSR) nho va (4) Ham thong
dung va dé tinh toan. Viéc st dung dong thoi ca
ba chi s SEE, MAE va SSR gitp danh gia mo
hinh toan dién hon. Cu thé, SEE cho biét d¢
chinh xac téng thé cia mé hinh; MAE cho biét
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mirc sai 1éch tuyét ddi trung binh va c6 y nghia
truc quan dbi vai gia tri du doan; trong khi SSR
danh gia tong sai sb binh phuong cta toan bd
md hinh va dac biét nhay vdi nhiing trudong hop
¢6 sai s6 du doan 16n.

Trong nghién ctru nay, mot sb phuong trinh
tuyén tinh dang InY = a + b x InX s& dugc chuyén
tré vé dang phuong trinh chinh tic Y = a x X°.
Trong qué trinh chuyén ddi s& tao ra mirc do sai
s6. V& mat toan hoc thi hai phuong trinh nay
gidng nhau nhung khac nhau vé mat thong ké,
do d6 mot s tac gia nhu Sprugel D.G. (1983),
Ong J.E. va dong tac gia (2004) va Vién Ngoc
Nam va dong tac gia (2012) da sir dung hé sb
didu chinh: CF = exp(SEE*2) khi thuc hién
phép chuyén dbi giita hai phuong trinh. Trong
d6: CF la hé sb diéu chinh va SEE la sai s6
chuan udc lugng. Tuy nhién, theo McArdle B.
(1988) cho rang néu hé sb xac dinh R* > 90%
thi khi d6 khong can st dung hé s§ chuyén ddi
nay. Qua d6, cac phuong trinh ¢6 R* > 90% s&

dugc chuyén ddi truc tiép, con phuong trinh c6
R? < 90% s& sir dung hé sb CF khi chuyén vé
dang chinh tac.

Kiém tra kha ning ung dung cua cac phuong
trinh thong qua thong s sau:

A% =

Ytn'Ylt
Toty | % 100

tn

Trong dé: A%: sai s tuong dbi;
Yin: gid tri thuc nghiém;
Yy gia tri ly thuyét

III. KET QUA VA THAO LUAN

3.1. Phwong trinh sinh khéi trén mit dit

3.1.1. Phwong trinh tong sinh khéi trén mdt
dit cdy cd thé

Két qua xay dung cac phuong trinh sinh tric
udc lugng tong sinh khéi trén mat dit cua cay
c4 thé loai Phi lao tai Vinh Long dugc thé hién
o bang 1.

Bang 18. Phuong trinh tong sinh khéi trén mat dét cay ca thé

TT Phwong trinh R? SEE MAE SSR

1 Wi = (-2,86517 + 1,04692*D1 3)"2 99,18 0,7981 0,5769 20,3811
2 In(Wi) = -1,85718 + 2,53873*In(D1.3) 98,58 0,1618 0,1122 0,8374
3 Wi = (-19,0641 + 8,49522*sqrt(D1 3))"2 97,59 1,3686 1,0939 59,9418
4 Wi = exp(-0,16544 + 1,29578*sqrt(D1 3)) 95,91 0,2743 0,2086 2,4073
5 Wi = (5,51691 + 0,0266698*D1 312)A2 95,47 1,8763 1,6743 112,6530

Ghi chii: Wy tong sinh khoi khé trén mdt ddt cua cdy; D, 5: dwong kinh ngang nguec

Két qua phén tich théng ké cho thiy ca nam
phuong trinh déu c6 y nghia thong ké cao véi
gia tri xac suit kiém dinh P-value < 0,001 va
xé4c suat kiém dinh cac tham sé hdi quy (P, va
Py) déu < 0,001. Piéu nay chung to giira tong
sinh khéi kho trén mat dat voi nhan t6 diéu tra
D, ; ton tai mdi quan hé twong quan chat ché.
Tuy nhién, mic d§ phu hop gilta cac phuong
trinh c6 su khéac biét ro rét khi danh gia thong
qua céc chi tiéu thdng ké nhu R?, SEE, MAE va
SSR. Céc chi tiéu thdng ké trong bang 1 cho
thdy phuong trinh sé 2: In(Wy) = -1,85718 +
2,53873 x In(D;3) dugc xac dinh la phuong
trinh t6i uwu dé udc luong tdng sinh khdi trén
mat dat cay Phi lao tai Vinh Long. Phuong trinh

nay c6 thé viét tuong duong dudi dang ham liiy
thira: Wy = 0,1563 x D;32,53873. Day la phuong
trinh ¢ hé sd xac dinh rt cao (R? = 98,58%),
cho thay bién duong kinh than cdy giai thich
dugc gan nhu toan bo bién dong cta tong sinh
khdi kho trén mat dét ciia cay ca thé. Pong thoi,
phuong trinh ciing c6 gia tri sai s& chuén udc
luong (SEE = 0,1618), sai s6 tuyét ddi trung
binh (MAE = 0,1122) va tong binh phuong sai
s6 (SSR = 0,8374) thdp nhét trong tat ca céac
phuong trinh khao nghiém. Diéu nay chimg t6
sai léch gitra gia tri tong sinh khdi kho trén mit
dat thuc do va gia tri du bao tir phuong trinh 1a
nho nhét, phan anh dd chinh xac va tinh 4n dinh
cao hon so véi cac phuong trinh con lai.
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Hinh 1. Do thi tuong quan tong sinh khéi trén mit dat (Wy) voi duong kinh (D 3)

3.1.2. Phwong trinh sinh khoi

cua thin cdy

Bang 2. Phuong trinh sinh khi cua than cay

TT Phwong trinh R? SEE MAE SSR

1 Wink = (-2,6747 + 0,959417*D1 3)"2 99,15 0,7465 0,5112 17,8308
2 Wink = (-17,5514 + 7,793*sqrt(D1,3))"2 97,75 1,2115 1,0332 46,9682
3 In(Wink) = -2,29305 + 2,62568*In(D1 3) 97,71 0,2133 0,1287 1,4554
4 Wink = (5,01978 + 0,0244057*D4 372)"2 95,16 1,7769 1,5229 101,0320
5 Wink = exp(-0,511896 + 1,3324*sqrt(D13)) 93,96 0,3460 0,2305 3,8316

Ghi chii: Wy sinh khéi kho cua thén

cay; D, 5: dwong kinh ngang nguc

Trong cac phuong trinh khao nghiém tai bang 2, va dd chinh xac dy bao. Phuong trinh nay c6 hé
phuong trinh s6 3: In(Wgw) = -2,29305 + s xdc dinh cao (R? = 97,71%). Ddng thoi, co
2,62568*In(D) 3). Co thé viét twong duong dudi  gia tri sai s§ chudn udc luong (SEE = 0,2133),
dang ham liiy thira: Wy = 0,1009%*D; 372,62568  sai sb tuyét ddi trung binh (MAE = 0,1287) va
1a phuong trinh dugc lya chon vi dam bao sy tdng binh phuong sai sb (SSR = 1,4554) thip

cén bang tot nhat gifita yéu cau

Wink (kg)

vé mit théng ké  nhét trong tat ca cac phuong trinh khao nghiém.

171§ O O T R S BT S
[ W= 0,1009"D4 z"2 62568 ]
800} ]
600 ]
400 :
200 ]
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D13 (cm)

Hinh 2. D) thi twong quan sinh khdi than (W) voi duong kinh (D 3)
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3.1.3. Phwong trinh sinh khdi ciia canh cdy

Déi vai sinh khdi canh, mé hinh ham liy thira
tiép tuc cho két qua tét nhat. Cac chi tiéu
thdng ké trong bang 3 cho thdy phuong trinh
s6 1: In(Wea) = -3,89108 + 2,47034*In(D 3).

Bang 3. Phuong trinh sinh khi ctia canh cay

C6 thé viét tuong duong dudi dang ham liiy thura:
Weak = 0,02042*D, 3°2,47034 dugc xac dinh la
phuong trinh t6i uu dé udc lugng sinh khéi cua
canh cay Phi lao tai Vinh Long. Phuong trinh
nay c6 hé s6 xac dinh cao nhit (R? = 90,34%).

T Phwong trinh R? SEE MAE SSR

1 IN(Weak) = -3,89108 + 2,47034*In(D1 5) 90,34 0,4283 0,3471 5,8706
2 Weak = exp(0,184979 + 0,153915*D1 3) 87,65 0,4844 0,3821 7,5081
3 Woeak = (-1,25 + 0,368072"D1 3)"2 87,16 1,1841 0,8666 44,8695
4 Woeak = (1,63758 + 0,00953685*D+ 572)"2 86,79 1,2010 0,8927 46,1580
5 Woeak = (-6,83931 + 2,96062*sqrt(D1.3))"2 84,27 1,3107 0,9969 54,9753

Ghi chii: Wy sinh khdi khé cua canh cay; Dy ;: dwong kinh ngang nguc

DPdng thoi, phuong trinh ¢6 gia tri sai s6 chuén
uée lugng (SEE = 0,4283), sai sb tuyét ddi

trung binh (MAE = 0,3471) va tbng binh

3.1.4. Phwong trinh sinh khéi ciia ld cdy

Sinh khoi 1a c6 mrc d9 bién dong l6n nhat trong
cac bd phan trén mat dat cia cdy, nén cac

200

160

Weak {kg)
o R
L) L)

oy
=

Hinh 3. D4 thi tvong quan sinh khdi canh (W) véi duong kinh (D13)

Weak = 0.02042%Dq 572.47034

10 20
D13 (cm)

(bang 4)

30

Bang 4. Phuong trinh sinh khdi cua 1a cay

phuong sai s& (SSR = 5,8706) thap nhat trong
tat ca cac phuong trinh khao nghiém.

phuong trinh sinh tric udc lugng sinh khéi 14 6
hé s6 x4c dinh thip hon (R? = 83,58 - 87,32%)

T Phwong trinh R? SEE MAE SSR

1 Wiak = (-3,34531 + 1,64093*sqrt(D15))"2 87,32 0,6407 0,5164 13,1354
2 |Wi = (-0,16733 + 0,19941*D; 5)"2 86,30 0,6661 0,5506 14,1985
3 |Wia = (-5,24738 + 3,12714*In(D1 3))"2 84,92 0,6989 0,5376 15,6289
4 IN(Wiak) = -4,21417 + 2,28415*In(D1 5) 84,19 0,5248 0,4001 8,8132
5 | Wi = exp(-2,73991 + 1,17763*sqrt(D1.)) 83,58 0,5349 0,4401 9,1552

Ghi chit: Wiy sinh khdi khé ciia ld cdy; D, 5: duong kinh ngang nguc
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Trong nam phuong trinh khao nghiém tai bang
4 thi phuong trinh sé 4: In(Wy,) = -4,21417 +
2,28415*In(D; 3) dugc xac dinh la phuong trinh
t6i uu dé udc lugng sinh khdi cua 14 cay Phi lao
tai Vinh Long. Pay la phuong trinh c6 céac chi
tiéu danh gia sai s& cia mo hinh thap nhat (SEE

= 0,5248; MAE = 0,4001 va SSR = 8,8132).
Phuong trinh sé 4 c¢6 hé s xac dinh (R?) la
84,19% sau khi st dung hé s6 chuyén déi CF dé
hiéu chinh phuong trinh vé dang chinh tic (ham
lily thira) 1a: Wy =0,01697*D, 5°2,28415.

SOF

40

30F

Wiak (kg)

20

LI s s S

T T T T T T T

Wiax=0,01687%D15"2,28415 /

Fa

20 30 40
D13 (cm)

Hinh 4. D4 thi tuong quan sinh khéi
cta 14 cay (W) voi duong kinh (D 3)

3.2. Phwong trinh téng lwong carbon lru trit
trén mit dat ciy ca thé

Két qua phan tich ham lugng carbon trong cac
bo phan (than, canh, 14) cta 40 cdy tiéu chuan
cho thay, ham luong carbon trung binh ctia toan
cay la 43,9 £+ 1,0%, dao dong tur 41,7 - 46,2%.
La la b phan c6 ham lugng carbon trung binh
cao nhat (44,5 £ 1,4%), tiép theo la canh (44,4 +

1,4%) va than (43,8 + 1,0%). Téng lugng
carbon luu trif trén mat dit cua cdy giai tich
dugc tinh bang tong trir lugng carbon cua timg
bo phan (than, canh va 14). Két qua xay dung
cac phuong trinh udc tinh téng lugng carbon
lwu trir trén mat dat cua cay ca thé Phi lao tai
Vinh Long dugc trinh bay & bang 5.

Bang 5. Phuong trinh téng luong carbon luu trir trén mat dét cia cdy ca thé

TT Phwong trinh R? SEE MAE SSR

1 Cténg = (-1,97032 + 0,698457*D1 3)"2 99,09 0,5626 0,4156 10,1290
2 IN(Ciéng) = -2,72464 + 2,55408*In(D1 3) 98,57 0,1632 0,1120 0,8522
3 Cténg = (-12,7698 + 5,66572*sqrt(D1 3))"2 97,43 0,9432 0,7479 28,4656
4 Cténg = exp(-1,0232 + 1,30374*sqrt(D1 3)) 95,92 0,2756 0,2152 2,4298
5 Cténg = exp(6,56239 - 30,9035/D+ 3) 93,92 0,3363 0,2523 3,6201

Ghi chit: Cispg: téng luong carbon lwu tri trén mdt dét ciia cdy cd thé; D 1.3° duong kinh ngang nguc

Can cur vao cac tiéu chi lya chon phuong trinh [a  trinh 6 2: In(Cigng) = -2,72464 + 2,55408*In(D 3)
dam bao vé mit thdng ké va c6 cac chi tiéu danh  C6 thé viét tuong duong dudi dang ham liiy thira:
gia sai s§ ciia md hinh thip nhit. Do do, phuong  Cyne = 0,06557*D,; 372,55408 1a phuong trinh
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duoc chon dé uée tinh téng luong carbon luu
trir trén mat dat cia cdy ca thé Phi lao tai Vinh
Long. Phuong trinh nay c¢6 hé sb xac dinh cao
(R = 98,57%). Pdng thoi, co gia tri sai sb

chuan uéc luong (SEE = 0,1632), sai sb tuyét
déi trung binh (MAE = 0,1120) va téng binh
phuong sai s& (SSR = 0,8522) thap nhat trong
tat ca cac phuong trinh khao nghiém.

BOOF ¥ T T - ]
Ceine = 0,06557*D1 372,55408 /.

400F ]

S i
% 300 S/ :

S 7.
200F / 1
100k 2 ]
‘_,-V
pp ™ , ]
10 20 30 40
D13 (cm)

Hinh 5. D6 thi trong quan téng lugng carbon luu trit trén mit dat cta cay ca thé (Cyng)
v6i duong kinh (D 3)

3.3. Kiém tra sai s6 twong ddi ciia cac phwong trinh sinh khéi va carbon

Chi sb sai s6 tuong dbi (A%) dugc tinh toan tir s6 lidu cia 6 cdy giai tich khong tham gia vao xdy

dung phuong trinh. Két qua nhu bang 6 sau:

Bang 6. Kiém tra sai so tuong doi cia cac phuong trinh

o ] . Sai sb twong d6i A%
M6 hinh wéc lwgng Dang phwong trinh — —
Nhé nhat Lén nhat Trung binh
Téng sinh khéi trén mat dat Wy = 0,1563*D1 3"2,53873 0,6 9,7 3,5
Sinh khéi cda than cay Wink = 0,1009*D1,3"2,62568 1,7 6,6 43
Sinh khéi cda canh cay Weak = 0,02042*D1,3"2,47034 2,7 9,8 6,2
Sinh khéi cla la cay Wiak = 0,01697*D1,3"2,28415 0,4 8,4 47
Téng trir lwgng Carbon trén mét dat Ciéng = 0,06557*D+ 3"2,55408 0,9 7.8 34

Két qua kiém dinh cho thdy sai s6 twong ddi
trung binh dao dong tir 3.4 - 6,2%, thip hon
dang ké so v6i ngudng chip nhan thong thuong
trong nghién ciru sinh khdi rimg 1a 10% (Vién
Ngoc Nam et al., 2012). Do vay, cac phuong
trinh nay déu c6 thé s dung dé udc tinh sinh
khéi va lugng carbon luu trir trén maét dat coa
cdy c4 thé Phi lao tai Vinh Long.

3.5. Thao luan

Két qua nghién ctru cho thay duong kinh ngang
nguc (D;3) la nhan td giai thich rat tdt su bién

ddng cua sinh khéi kho va lugng carbon luu trix
cua cdy Phi lao (Casuarina equisetifolia) tai
Vinh Long. Tét ca cic phuong trinh dugc lya
chon déu c6 y nghia thdng ké rat cao (P-value <
0,001), voi hé sb xac dinh (R?) dao dong tir
84,19% dén 98,58%. Pic biét, cac phuong trinh
ham Iy thira ¢6 dang tong quéat Y = aDP? déu
cho két qua tt nhat dbi v6i cac chi tiéu nghién
ciru. Day la dang phuong trinh dugc st dung
rong rii trong nghién ctru sinh khéi va carbon
rumg trén thé giéi do phan anh dung quy luat
tdng trudng hinh hoc cia cdy rung, khi sinh
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khéi gia tang theo liy thira ciia dudng kinh than
céy (Parresol, 1999; Chave et al., 2014).

Dbi vai tong sinh khéi kho trén mat dat, phuong
trinh: Wy = 0,1563*D; 5°2,53873 dat hé s xac
dinh rit cao (R?=98,58%) va co cac chi tiéu sai
s6 thap nhat (SEE = 0,1618; MAE = 0,1122;
SSR = 0,8374). Két qua nay phu hop vdi co sd
sinh hoc cta qu4 trinh sinh trudng cdy gd. Theo
ly thuyét sinh trudng cay rimg, duong kinh than
phan anh truc tiép dién tich tiét dién ngang va
kha nang tich lily vat chit hitu co cua cdy, do do
thudng 1a bién doc 1ap c6 suc giai thich 16n nhét
déi voi sinh khdi (Avery, Burkhart, 2015). Hé
s6 liy thira 2,53873 cta phuong trinh ndm trong
khoang phd bién tir 2,0 - 3,0 duoc ghi nhan
trong nhiéu nghién ctru sinh khéi déi véi cac
lodi cady rung nhi¢t d6i va can nhiét doi
(Ketterings ef al., 2001; Chave et al., 2014). Két
qua nghién ctru nay tuong dong voi nghién ciru
cua Ketterings tai Indonesia khi xdy dung
phuong trinh sinh khdi cho nhiéu loai cay nhiét
d6i voi dang téng quat B = aDP, trong d6 hé sb
b dao dong tur 2,3 - 2,8 (Ketterings et al., 2001).
Tuong tu, nghién ctru cua Chave dbi véi hon
4.000 cay thudc cac hé sinh thai nhiét doi trén
toan cdu ciing cho thay sinh khdi trén mat dit co
mdi quan hé rit chit voi duong kinh than va
thuong dugc mo ta bang ham lily thira voi hé sb
b xdp xi 2.5 (Chave et al., 2014). So sanh véi
céc nghién ciru vé Phi lao trén thé gidi cho thiy
dang ham liiy thura dugc lua chon trong nghién
cuu nay hoan toan phu hop vdi xu huéng chung.
Nghién ciru cia Wang va dong tac gia (2019) tai
ving ven bién Quang Pong (Trung Qudc) ddi
v6i rimg Phi lao cho thdy cac mé hinh dang
B = aDP"dat R tir 94 - 99%. Tuong tu, Midgley
va dong tac gia (2010) khi tong hop dit liéu sinh
khéi cua nhiéu loai cay thudc ho Casuarinaceae
cling ghi nhan cac mo hinh ldy thira dya trén
D; 3 luoén cho d§ chinh xdc cao nhét. Tai Viét
Nam, nghién ctru cua Phan Van Thuéng (2018)
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cling da xac lap cac phuong trinh téng sinh khdi
cho loai Phi lao tai Tuy Phong, tinh Binh Thuan
la dang ham Ity thira Wy = 0,2967*D, 32,2217
v6i R? = 99%. Piéu nay khing dinh ring, mic
du diéu kién lap dia tai Vinh Long c6 nhiing dac
thu riéng cua ving ven bién Dong bing song
Curu Long, nhung quy ludt tich ldiy sinh khéi cua
loai Phi lao & day van tuan theo quy luét sinh
truong chung cuda loai.

Pbi voi sinh khdi than, phuong trinh: Wyy =
0,1009*D; 3°2,62568 cho R? = 97,71%. Hé s6
lity thira 16n hon so véi phuong trinh téng sinh
khdi phan anh thyc té rang khi cay Phi lao ting
duong kinh, phan 16n vat chat hitu co duogc uu
tién phan bd vao than cdy nham nang cao kha
nang chdng chiu gi6 va duy tri cdu trac co hoc
ctia cdy. Két qua nay hoan toan phu hop voi dac
diém sinh hoc cta Phi lao, mot loai cdy phong
ho ven bién thuong sinh trudng trong diéu kién
gi6 manh va dit cat nghéo dinh dudng. Nhiéu
nghién ctru tai Trung Qudc, An Do va Australia
ciing ghi nhan ty trong sinh khéi than thudng
chiém tir 60 - 80% tdng sinh khéi trén mat dét
cua Phi lao truédng thanh (Midgley et al., 2010;
Wang et al., 2019).

D4i v6i sinh khdi clia canh va 14, hé sé xac dinh
thap hon so véi sinh khdi than (R? = 90,34% dbi
vGi canh va 84,19% dbi voi 1a). Day 1a két qua
thuong gap trong nghién ctu sinh khdi cay
rimg. Nguyén nhan 13 sy phat trién cia tan 14 va
hé thdng canh chiu anh huong manh bai mat do
lam phén, diéu kién lap dia, ché do anh sang va
cac tac dong ngoai canh hon 1a chi phu thude
vao duong kinh than cay (Pretzsch, 2009). Do
d6, mac du D3 van la bién giai thich chinh
nhung kha ning du bao ddi vai sinh khdi canh
va la thuong thap hon so vdi sinh khéi than. Két
qua tuong tu cling dugc ghi nhan & cac nghién
cuu trén cac loai Thong ba 14 va Pude doi tai
Viét Nam, khi R? cua cac phuong trinh sinh
khéi 14 déu & mac < 90% (D3 Thi Thu L&,
2010; Vién Ngoc Nam et al., 2012).
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Phuong trinh udce tinh lugng carbon luu trit trén
mat dat cua cdy ca thé co cing xu thé bién dong
v6i phuong trinh sinh khdi tong. Diéu nay hoan
toan phu hop vi lugng carbon luu trii cua cay
dugc tinh tir sinh khéi kho thong qua hé sb
chuyén ddi carbon duoc tinh tir viéc phan tich
ham lugng carbon trong mau giai tich tai phong
thi nghiém.

Vé kha nang tmg dung thuc tién, két qua kiém
tra doc lap bang 6 cy giai tich khong tham gia
x4y dung mé hinh cho thiy sai s6 tuong ddi
trung binh cia cac phuong trinh chi dao dong tir
3.4 - 6,2%. Gia tri nay thap hon nhiéu so véi
ngudng sai s6 10% thuong dugc chip nhan
trong nghién ciu sinh khdi va carbon rimg
(Brown, 1997; Pearson et al., 2005; Vién Ngoc
Nam et al., 2012). Piéu nay ching to, cac
phuong trinh dd xdy dung c6 tinh 6n dinh cao
va ¢6 kha nang du bao tét trong pham vi kich
thudc cdy khao sat. Theo tiéu chuin danh gia
md hinh sinh khdi cua Pearson va ddng tac gia
(2005), cac phuong trinh c6 sai sb dudi 10%

duge xem 1a du do tin cdy dé ap dung trong
kiém ké tai nguyén ring va danh gia carbon &
quy mé 1am phén.

IV. KET LUAN

Nghién ctu da xay dung duogc bd phuong trinh
sinh tric dé udc luong sinh khéi va lugng
carbon luu trir trén mat dat cua cdy ca thé Phi
lao (Casuarina equisetifolia) tai Vinh Long,
trong pham vi duong kinh ngang nguc (D 3) tir
4,9 dén 33,7 cm. T4t ca cac phuong trinh dugc
lua chon déu c¢6 y nghia thng ké rit cao (P-
value < 0,001), hé s6 xac dinh (R?) tir 84,19%
dén 98,58%. Pdng thoi, cac phuong trinh nay
déu c6 sai sb chudn udc luong (SEE), sai sb
tuyét dbi trung binh (MAE) va tong binh
phuong sai s6 (SSR) thp, bao dam do tin cay
trong dyu bao. Két qua kiém dinh doc 1ap bang
6 cay giai tich khong tham gia xdy dung
phuong trinh cho thdy sai s twong ddi trung
binh cta cac phuong trinh & murc thap, dao
dong tir 3.4 - 6,2%.
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