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CUA RUNG LO O (Bambusa procure A.chev et A.cam)

XAC DINH CARBON LUU GIU
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3Truong Pai hoc Lam nghiép

TOM TAT

Rung L6 6 mang lai cho con ngudi nhiéu gia tri vé kinh té, van hoa va ca
gia tri moi truong. Nhung nhén thirc cia cac nha quan ly cling nhu cong
ddng cho rdng no c6 it gia tri va dang chat pha dé chuyén ddi muyc dich sir
dung dat va khai thac qua mirc. Dic biét, trong giai doan hién nay khi van
dé dan s6 gia tang, thay doi co cdu cdy trong, nhu cau dat cho san xuét
nong nghiép ngdy cang ting nén viéc chat pha rimg tre ntra, L6 6 dé
chuyén ddi muc dich nhu trdng cao su, ca phé hodc trdng cac loai ciy
néng nghiép khac 1am cho dién tich rimg L 6 ngay mot giam di. Su tan
phé dién tich rimg n6i chung va rimg tre nita Ld 6 noi riéng, khong nhirng
gdy mat can bang sinh thai & nudc ta ma con lam giam kha nang héap thu
CO, va gian tiép lam ting thém luong khi CO, phat thai vao khi quyén,
lam cho bién d6i khi hau toan cau ting nhanh. Vi vdy, mot trong nhing
cach thire quan 1y bén viing loai rimg ndy dé nham phat trién kinh té, vin
hoa thim mi song song v&i van dé bao vé moi truong do 1a tinh duoc gia
tri hap thu CO, cua loai rimg nay dé tham gia chuwong trinh REDD. Qua
két qua nghién ctru cho thiy carbon duoc lwu giit chu yéu trong than ciy
LS 6 khi sinh va ching c6 quan hé chit ché véi nhan t6 tudi cua cay.
Ngoai ra, ching con ¢6 mdi quan hé chat ché voi khdi luong sinh khdi kho
cua tham muc, cay chét. Luong CO, hép thy trong 1am ph?\n Ld 6 con phu
thudc vao cac nhan t& nhu mat d6 cay/ha va duong kinh binh quan. O cip
duong kinh trung binh 3cm va mat do 3500 cdy/ha s& hap thu duoc 601
tan CO,/ha. Va & cap duong kinh trung binh 9cm va mét do 16500 ciy/ha
s& hip thu duoc 1880 tdn CO/ha.

Determination carbon storage of Bamboo forest (Bambusa procure
A.chev et A.cam) in Central Highlands

Bamboo forests bring people various values include economic, cultural
and environmental value. But the awareness of managers as well as the
community that it has little value and cleared to convert land use purpose
and overexploitation. Especially, in the current period when development
population issue, change the crop structure, demand of land using with
agricultural production purpose have trend to increases so deforestation
bamboo to convert purposes such as plant rubber tree, coffee or other
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agricultural crops made bamboo area has decrease. In general, forest
destruction also bamboo forest not only cause ecological imbalance but
also reduces absorb CO; ability and indirectly increase CO, emissions into
the atmosphere make speed up global climate change. One way of
sustainable forest management to economic development, cultural as
parallel with environmental protection issues that is calculated absorb CO,
value of bamboo forest to participate REDD program. The result of
research shows that carbon is stored mainly in bamboo trunk and it has
closely relationship with age factor of the tree, volume dry biomass of
litter and dead wood. Amount of CO, absorbed in bamboo forest depend
on factors such as density trees/ha and average diameter. With average
diameter 3cm and density 3500 trees/ha would absorbed 601 ton COy/ha.
And average diameter 9cm and density 16500 trees/ha would absorbed

1880 ton CO/ha.

|. PAT VAN DR

L6 6 1a cdy ddc hitu cua phan Nam Dong
Duong géom Nam Viét Nam, Nam Lio va
Campuchia. O Viét Nam Ld 6 moc tap trung
nhit & phdn Nam Tay Nguyén va ving Dong
Nam B6. Phan ho L6 6 ¢6 khoang 75 chi véi
hon 1.250 loai (Soderstromand Ellis et
al.,1988). Ba dong chinh cia phan ho Lo 6
hién dang dugc cong nhan 1a Arundinarieae,
Bambuseae va Olyreae (Sungkaewet et al.,
2009). L6 6 moc & chau Phi, chau A, Trung
va Nam My (Banik et al., 2000). Mot sb loai
con trong thanh cong & ving 6n doi & chau
Au va Bic My (Soderstromand Ellis et al.,
1988). Vé mit hinh thai, tat ca cac loai Lo 6
c6 thé dugc phan loai nhu monopodial,
sympodial va amphipodial, v6i mdi nhom
dugc trong cho muyc dich cong nghiép, nong
nghiép, trang tri va sinh thai (Maoyiand
Banik et al., 1996). L6 6 dong mot vai tro
quan trong trong nén kinh té dia phuong dic
biét 12 ¢ khu vuc chau A-Thai Binh Duong
(Holttum et al., 1958). L6 6 cung cap nhiéu
dich vu moéi truong ca ¢ lang qué va h¢ sinh
thai rimg. O lang qué, n6 bao vé gié cho nha
ctra, d4p ung nhu cdu vat liéu xay dung nha
va cac muc dich cui (Neff et al., 2009). O cap
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hé sinh thai rimg, Lo 6 dong vai trd quan
trong dé phuc hoi dat thoai hoa, kiém soat x6i
mon va bao vé ngudn nudc (INBAR, 2006).
O Viét Nam néi chung va khu vuc Tay
Nguyén néi riéng, rimg LO 6 mang lai nhiéu
gia trj vé mit kinh té, vin hoa-xa hoi va moi
truong. Nhung nhan thirc ciia cac nha quan ly
cling nhu cong ddng cho rang né co it gia tri
va dang chit pha dé chuyén doi muc dich s
dung dat va khai thac qua muc. Pac biét,
trong giai doan hién nay khi van dé dan s gia
tang, thay doi co ciu cdy trong, nhu cau dat
cho san xuat néng nghiép ngiy cang ting nén
viéc chit pha rimg tre nira, Lo 6 dé chuyén
d6i muc dich nhu trong cao su, ca phé hoic
trong cac loai cdy nong nghiép khac 1am cho
dién tich rimg Lo 6 ngay mot giam di. Trong
khi d6, Lo 6 1a ngudn thu nhap chinh ctia mot
s6 ddng bao sdng gan ring, dung dé lam nha,
dan 1at cac vat dung hoac khai thac ban cho
nhitng thuong gia, cung cip thuc pham 16n
cho ddng bao. Mot sb dia phuong da c6 cong
ty ché bién bot gidy, 1am diia xuat khau, thu
hat dugc nhiéu lao dong dia phuong tham gia
1am coéng nhan trong cac day chuyén san xuat.
Va né ciing gan lién voi van hoa cia ching ta
dac biét 1a khu vuc Tay Nguyén véi cac nhac
cu nhu: séo, dan to rung...
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Bén canh do, gia tri vé mat méi truong cua
rimg L6 6 mang lai rat 1én. L6 6 co hé ré
ching chit trong dat giup nang cao sinh khdi
dudi mat dat, bao vé 16p dit mat dudi ring
rat tot va do toi x6p cua dit, ting tinh thoang
khi, kha nang tham thau, didu hoa d6 am ciing
nhu tinh da dang sinh hoc cua dat. Vi tac
dung bam giit dat kha t6t ciia hé r& ma cuong
d6 x6i mon dat dudi rimg Lo 6 rat thap. Véi
tbc do tang truong nhanh chong va tai phat
trién hang nam cao sau khi thu hoach, L6 co
mot bé chira tiém ning carbon cao (INBAR,
2010). Xem xét vai tro trong giam thiéu va
thich tng véi bién d6i khi hau, L6 6 ¢am bao
vai trd quan trong trong nén ndng nghiép
carbon va thuong mai carbon (Arun Jyoti
Nath et al., 2015). Cac chwong trinh nham
giam phat thai khi nha kinh ludén uu tién viéc
giam luong phat thai carbon hodc luu git
dugc n6 & cac hé sinh théi rung, hé théng
néng lam két hop. Pén nay, hdu hét cic
nghién ctru vé tiém ning thuong mai carbon
ciia mot sd loai cay, cac kiéu rimg da duoc
thuc hién nhung rit it vé loai Lo 0
(Lobovikov et al., 2012). Tuy nhién, Lo 6
duoc biét dén v6i nang suit cao (Hunter va
Wu, 2002), trong d6 da tao dugc sy quan tam
ngay cang nhiéu cia cong dong khoa hoc
trong nghién ctru vai tro ciia Lo 6 trong luu
trit cacbon va cac dich vu hé sinh thai
(INBAR, 2006, 2010). Hién nay, chuong
trinh REDD dang dugc trién khai & mot sd
nuoc, do vay xay dung cdc md hinh udce tinh
CO; cho rimg Lo 6 nham khuyén khich moi
nguoi st dung va bao v¢ ndé mdt cach bén
virng, dac biét la dé tham gia vao chuong
trinh REDD qudc gia. Nghién ciru ndy nham
muc dich x4c dinh lugng Carbon luu trit trong
ring L6 6 va mdi quan hé cla nd véi cac
nhan t6 diéu tra 1am co sé udc luong nhanh
lugng Carbon luu trir va CO, hép thu cia
ring L6 6 & khu vuc Tay Nguyén.

II. PHUONG PHAP NGHIEN CUU
2.1. Thu thap s6 liéu ngoai nghiép
a) Ldp 6 tiéu chudn thu thip so liéu Lo é

Tai khu vuc x4 Nam Ka, huyén Lak, tinh ik
Lak 1ap 12 6 tiéu chuan dién hinh 10 x 10m va
ké thira 5 6 tiéu chuin (bd moén Quan 1y Tai
nguyén rung, truong Pai hoc Tay Nguyén) thu
thap tai xa Quang Truc, huyén Tuy Duc, tinh
bik Néng. Piéu tra cdy Lo 6 trong 6 mau voi
cac nhan t6: Puong kinh ngang nguc, chiéu
cao, tudi.

b) Gidi tich cdy Lé é trong lam phan dé thu
thip so liéu sinh truéng, sinh khoéi twoi va liy
mdéu dé phan tich Carbon

Moi 6 tiéu chuan, chon cay tiéu chuin theo
tudi dé giai tich. Mdi tudi giai tich mot cay
trong mot 6 tiéu chuan. Lb 6 sinh trudng manh
vé chiéu cao va duong kinh trong 1 - 2 tudi
dau, sau d6 ngimg sinh trudong va bién d6i chir
yéu vé do cung, chét lugng soi ting 1én. Lo 6
khong hinh thanh vong ndm nén vi¢c xac dinh
tudi phai thong qua hinh thai bén ngoai, mau
sdc than cay. Theo phuong phap xac dinh tudi
than sinh khi cia Lam Xuin Sanh va Chau
Quang Hién - 1984, tudi cua Lo 6 duoc xéc
dinh nhu bang trinh bay & trang 74.

Tong s cay giai tich 1a 83 cdy Lo 6 & cac tudi
tr 1 -5 (O L2 va 6 L3 khong c6 cdy ¢ tudi 5
nén khong giai tich). Vi 83 cay ldy mau do
cac chi tiéu Dq 3, chiéu dai L, sau d6 can tung
bo phéan cady nhu than, canh, 14 dé xac dinh
khdi lwgng sinh khdi twoi. Mdi bo phan cay tre
L6 6 bao gom than, canh, 1a duoc ldy 100g
mau chinh x4c bang can dién tir dé phan tich
xac dinh khéi lugng sinh khéi kho, ghi ma
hiéu cta tmg mau mot cach rd rang (Cach ghi
ma hiéu mau: loai, sd thtr ty 6, s6 tha ty cay
ldy mau, loai mau la than, canh hay 14, vi du:
L2.1T).
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Tuéi cay Dic diém
+ Mo nang con tén tai, thwong gan gbc.
Tubi 1 + Than chinh mau xanh thadm, phi mét I&p phén trdng, chwa co dia y.
+ Nhiéu canh nhd (canh bén) xuét hién sudt doc theo than chinh, chwa hodc chi cé mét vai
canh chinh con non moc & ngon cay.
+ Mo nang khéng con tén tai.
Tudi 2 + Than chinh mau xanh twoi, pht 16p phan tréng it hon, chua c6 dia y hodc chi c6 mot vai
dém gan gbc.
+ Canh chinh xuét hién rd, cé thé cé canh cap 2 con non.
+ Than chinh hoi ngad mau xanh thdm, dia y phat trién nhiéu (30 - 40%) tao nén nhirng ddm
Tudi 3 trang loang 16 nhwng van con nhan ra nén xanh cla than.
uo' R “n > by x X X
+ Canh nhanh tap trung & ngon cay, canh chinh da gia biéu hién & mau xanh sam I6m dém
dia y, c6 thé co6 canh phu cép 2.
+ Than chinh c6 mau trdng xam do dia y phat trién manh (70 - 80%), nén xanh cla than gan
Tudi 4 nhw bién mét.
+ Canh nhanh tap trung & ngon cay, canh chinh da gia mau trdng xam do dia y phat trién.
TuBi 5 + Than chinh chuyén sang mau vang, dia y van phat trién day dac.
udi s X
+ Bat dau qua trinh muc héa, nga do.

¢) Thu thip mdu thim twoi, thaim muc, cdy
Lé é chét trong lam phan.

Tai vi tri trung tam mdi 6 tiéu chuin lap 0
mau phu cé dién tich 2x2m dé diéu tra thu
thap mau: Cay bui, day leo, tham tuoi, tham
muc, cdy Lo 6 chét. Can khdi luong ting
phan sau d6 1dy 100g miu chinh x4c bang can
dién tr dé phan tich xac dinh khéi luong sinh
khéi kho va lugng Carbon trong timg phan,
ghi mi hiéu cua timg mau mot cach rd rang
(Cach ghi ma hiéu mau: Loai, s6 tht tu 0, loai
mau 13 tham twoi, thim muc, than canh ngi
do, vi du: L2TM).

d) Thu thdp méu dit, ré @é xdc dinh lwong
Carbon tich liy

- Thu thdp mau dat: Tai vi tri trung tAm 6 tiéu
chuan sau khi di diéu tra thu thap mau tham
tuoi, tham muc, than canh ngd d6 xong, tién
hanh dao mot phiu dién noi c6 mat do cay Lb
6 moc trung binh. Kich thuéc phiu dién can
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ddo 1a: 1x1x0,5m dé diéu tra thu thap mau dat
va ré Lo 6. Phau dién chi c6 1 tang tir O -
50cm. Lay 500g mau dat dé phan tich xac dinh
lugng Carbon, ghi ma hiéu rd rang (Cach ghi
ma hiéu mau: loai, s6 thir ty 6, ting dat, vi du:
L2D).

- Thu thdp mdu ré: Trong phiu dién dat do,
thu nhit tt ca cac mau ré dem can va ciing
tién hanh 1ay 100g mau ré dé xéac dinh trong
lugng kho va phan tich xac dinh luong
Carbon, ghi ma hiéu ro rang (Cach ghi ma hi¢u

mau: Loai, so thr tu 6, mau re, vi du L2R).

2.2. Xay dung cac mo hinh wéc tinh lwgong
Carbon tich lity trong ciy la 1dm phén L 6

a) Xdc dinh sinh khéi khé cia cdy Lé 6
gidi tich

Nghién cuu da thu thdp ngoai thuc dia 131
mau cua 3 bod phan than, 14 va canh ung voi 12
6 tiéu chuan va ké thira 59 mau tng véi 5 6
tiéu chuan. Trong d6, 83 mAiu thin, 48 miu
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canh va 59 miu 1a. (D4i voi nhiing ciy & tudi
1 va tudi 2 thudng chi thu dugc mau than, d6i
v6i canh va 14 chua phat trién hodc rét it nén
mot s6 cdy giai tich khong thu duoc miu cho 2
b6 phan nay). Khdi lugng méi mau thu thap 1a
100g/miu va c6 kém theo ma hiéu. Sdy kho
mau tuoi ¢ nhiét 80 - 105°C dén khi mau kho
hoan toan, c6 khéi lugng khong ddi nira, xac
dinh duoc khéi luong kho, % khdi lwong khod
s0 Vo1 tuoi.

Tir ddy tinh duoc khéi lwong sinh khdi kho cua
tung bo phan va ca cay theo cong thuec:

KLT *KLKm

SKK (kg/ha) ==

Trong do:
SKK: Sinh khéi khé ctia bo phan ciy Lo 6
(kg/ha).
KLT: Khoi lugng tuoi cua by phén cay
L6 6 (kg/ha).
KLKm: Khéi luong khé ciia 100g mau bo
phén (g).

b) Phin tich ham luwong Carbon trong ting
bé phin cdy Lé é (than, canh, ld)

Dya trén co s& oxy hoa chit hitu co bang
K2Cr;0O7 (Kali dicromat) theo phuong phap
Walkley - Black; xac dinh lugng Carbon ¢ 5 6
tiéu chuan bang phuong phap so mau xanh cua
Crz+ tao thanh (K,Cr,O;) tai budc song
625nm. Tir day xac dinh duoc %C trong khbi
luong kho, tir d6 dyua vao % khéi luong kho so
v6i tuoi, tinh duoc khéi lugng Carbon tich lity
trong timg bd phan than cdy va ca ciy Lo 6.
Luong CO, hip thu theo cay dugc quy ddi:
CO;,=3,67C.

Dung phdn mém Statgraphics dé xdy dung
ham quan hé giita khdi lugng kho cuia timg bo
phan (kg) va Carbon ting bd phan (kg) cho 5
6 v&i hé sb R? cao nhét. Tir d6 ding ham
quan h¢ nay tinh Carbon luu gitt cho 12 6
tiéu chuan.

Cong thuc tinh Carbon cho ting bd phén:
Than; Canh; La
KLT *%C

KLC (kg/ha) = 100

Trong do:
KLC: Khbi lugng Carbon cho timg bo
phan than, canh, 14 (kg/ha)
KLT: Khéi luong twoi cua ting bd phan
than, canh, I& (kg/ha).
% C: Phan trim Carbon trong sinh khdi
tuoi tung bd phan (%)

¢) Phan tich ham lwong Carbon trong dit,
thim twoi, thim muc, ciy Lo 6 chét va ré
ciia no

Két qua thu thdp ngoai thuyc dia vdoi 12 mau
dét, 12 mau ré, 17 mau tham muc, 2 mau tham
tuoi va 12 miu cdy chét ung véi 17 OTC
(trong d6 5 6 ké thira khong co thu thap mau
dat va ré, dong thoi lugng tham tuoi trong
rimg L6 6 chiém rat it chi ¢c6 2 6 va ¢6 5 &
khong c6 luong ciy chét vi qua trinh phan huy
ctia cdy kha nhanh nén luong tham muc chiém
chu yéu trong 6). Phan tich ham luong Carbon
trong tham tuoi, tham muc, cay Lo 6 chét, dat,
ré theo phuong phap da noi trén. Tur day suy
nguoc lai theo ty 1é rat mau dugc khdi luong
Carbon tich liiy va luong CO, hap thy trong
dat, r& trén mot ha dat rimg. Nhung chi phan
tich Carbon d6i véi 5 6 cua tham tuoi, tham
muc tir d6 x4y dyng ham tuong quan giira khéi
lugng Carbon va khéi luong kho dé tinh ra
duoc Carbon cho 12 6.

Doi voi tham twoi, tham muc, cdy chet:

+ Khdi luong tuoi ciia 1am phan trong tham
tuoi, tham muc, cay L) 6 chét duoc tinh béng
cong thuc:

, *
SKTiam phan (tan/ha) = KLT*10
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Trong do:
SKTam phan: Khéi lugng tuoi ctia TT, TM,
CC (tan/ha);
KLT: Khéi luong twoi cua TT, TM, CC
thu duoc trong 6 mau (kg/ha).

+ Khobi luong kho trong tham tuoi, tham muc,
ciy Ld 6 chét duogc tinh bang cong thirc:

KLT * KLKm

SKK (tin/ha) =
100
Trong do:
SKK: Khéi luong kho (tdn/ha);
KLT: Khéi lugng tuoi (tan/ha);
KLKm: Khéi lwong kho cta 100g mau (g).

+ Khbi lugng Carbon trong tham tuoi, tham
muc, cdy Lo 6 chét dugc tinh bang cong thirc:
KLK *%C

KL C (tan/ha) =
100
Trong do:
KL C: Khéi lugng Carbon/ ha (tan/ha);
KLK: Khéi lugng khé (tan/ha);

% C: Phan tram Carbon trong sinh khoi
kho (%).

Doi voi ré:

+ Khdi lugng tuoi:

*
SK it - KLT10
Trong do:
KLT: Khéi luong tuoi & (kg/trung binh
0 mau)
+ Khdi lwong kho:
*
SKK (tin/ha) = KLTZKLK
100
Trong do:

KLT: Khéi lugng twoi 1& (tdn/ha);
KLK: Khéi luong ré kho trong 100g miu
(kg/ha).
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+ Khdi lwong Carbon:

KLK *%C

KLc (tin/ha) =
c( ) 100
Trong do:

KLc: Khéi lwong Carbon ré trong lam
phan (tdn/ha);
KLK: Khéi lugng khé (tdn/ha);
% C: Phan trim Carbon trong sinh khi
kho (%).
DGi véi dat:
+ Khéi luong uét:
KLT (tdn/ha) = p*d *10?
Trong do:
KLT: Khéi luong dat udt (tin/ha);
p: Bé day tang dat (cm);
d: Dung trong dit (g/ cm®).

+ Khdi luong kho:
*
KLK (thn/ha) = FET - KLKm
500
Trong do:

KLK: Khéi luong dat kho (tan/ha);

KLT: Khéi lugng dat woi ( tin/ha);
KLKm: Khéi lugng dat kho trong 500g
lay mau (g).

+ Khdi lwong Carbon:

. *Q
KLC (tnha) = REKHC
100
Trong do:
KLC: Khéi lwong Carbon trong dat
(tin/ha);
KLK: Khéi lugng dit kho (tAn/ha);
% C: Phan tram Carbon trong dét
kho (%).
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d) Thiét ké mé hinh wéc tinh, dw bdo lwong
Carbon tich liiy trong cdc bj phin ciy Lo 6
khi sinh, trong cdc bé chira va lam phan Lé 6

Két qua diéu tra ngoai thyc dia dugc nhap theo
hé théng dé tao 1ap co so dir li¢u trong Excel.

St dung phin mém Excel hodc chuong trinh
xtr 1i théng ké trong phan mém Statgraphic,
phan tich héi quy, twong quan dé xay dung céc
mo hinh:

- Quan hé Carbon tich liy trong than, 1a, canh
L0 6 v6i céac chi tiéu cay khi sinh Dy 3, H, A.

- Quan h¢ Carbon cua tham twoi, tham muc
v6i khéi lugng sinh khéi kho.

- Quan hé Carbon trén va dudi mat dat voi cac
nhén t0 1am phan: N, Dyq, Hpq.

- Chon md minh ti wu 12 md hinh c6 hé s6 xéac
dinh R? cao nhét va cac tham s tdn tai & muc
P < 0,05, ddng thoi phu hop v6i quy ludt sinh
hoc. Mdi md hinh duoc kiém tra gia tri udc
luong véi gia tri thuc theo sai sd twong ddi,
mo hinh dugc chdp nhan néu cé sai sd tuong
d6i < +10%.

- Dua trén cac méi twong quan, hdi quy nay
1am co s& cho viée dy bao lugng CO; hip thy
trong cac bé chtra va 1am phan Lo 0.

ML KET QUA NGHIEN CUU VA THAO LUAN

3.1 Xiy dung quan hé Carbon tich liuy
trong than, 14, canh Lo 6 v6i cac chi tiéu cay
khi sinh: D3, H, A

Luong Carbon tich iy trong than cay khi sinh
chu yéu O than, canh, 14 va chung phu thudc
vao nhiéu nhén t6. Do d6, luong CO; hip thu
trong cay Lo 6 ¢6 quan hé véi cac nhan té nhu:
Puong kinh ngang nguc, chiéu cao, tudi cay.
Trén thuc té viéc xac dinh lugng CO; hép thu
trong than cdy thuong dugc tién hanh thong
qua trong lugng twoi/khd cua cdy. Tuy nhién,
viéc xac dinh trong lugng tuoi/kho cho tirng

cay 1a van dé hét sirc khé khan. Vi vay, viéc
thiét 1ap cac mo hinh quan hé gitra trong luong
kho cua cdy véi cac nhan t6 dé do dém nhu
duong kinh, chiéu cao, tudi 1a viéc rat quan
trong va hiru ich. Khi thiét 1ap dwogc mé hinh
s€ do tinh duogc Carbon hép thu mot cach dé
dang ma khong can thong qua giai tich cac bo
phan cuia cay.

Két qua tinh khdi lwong sinh khéi kho cua 3
bd phan than, canh 14 cua 83 cdy L 6 lay mau
va két qua phan tich % C trong timg bd phan
da suy ra dugc lugng C (Carbon) trong cay khi
sinh L) 6 (than, canh, 14). Str dung phdn mém
Excel, Stargraphic dé thiét 1ap cac mo hinh
quan hé luong C cua cay khi sinh Lo 6 vi cac
chi tiéu diéu tra 1a duong kinh (Dy3), tudi (A)
va chiéu cao (H).

Pé tham do quan hé gitta luong C cta cay khi
sinh Ld 6 ¢c6 quan hé voi nhan td diéu tra nao,
tién hanh 1ap quan h¢ C véi 1, hoac 2 hoac 3
nhan td 1a D13, A, H. Két qua da xay dung
duogc cac ham quan hé gitra C vdi cac chi tiéu
diéu tra cay khi sinh véi gi4 tri P value < 0,05
khi kiém tra sy ton tai ctia hé s6 xac dinh R
va cac tham sd gin bién sd. Nhin chung
Carbon trong than khi sinh c6 quan hé chait
ch& v&i v6i 3 nhan t6 1a D13, H, A & bién don
hodc da bién, véi hé s6 xac dinh R? > 0,72.
Tuy nhién, dé xac dinh mé hinh tdi wu, can
danh gia sai s6 udc lugng tir mo hinh so véi
gié tri thyc da do dém.

St dung sai $0 tuwong ddi dé danh gia dg tin
ciy ciia tirng phwong trinh bing cong thirc:

Clt —Ctt

A00) = =y

100

Trong do

A%: Gid trj sai sd chép nhén nam trong
khoang + 10%;

Clt: Carbon theo Iy thuyét theo mé hinh;
Ctt: Carbon theo thuc té.
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Bang 1. Cic phuong trinh thé hién mdi quan hé giita Carbon tich lity trong than, 14, canh L6 6
voi cac chi ti€u cay khi sinh: D13, H, A

Mb hinh Phwong trinh R® A%
C =f( Dy.) C = 1/D; 5 *EXP(-2,7935+4,21356*Log(D; 3) 0,810 | 9,82%
C =f(A) C = 1/A*EXP(1,01672 + 0,442608*A) 0,988 | 0,24 %
C =f(Dy3,H) C = 1/H*EXP(-1,37951+1,12185*log(D; 5 %)+ 0,0798491*H) 0,722 | 9,90 %
C =f(AH) C = 1/A*EXP(6,59215 - 0,29502*H) 0,864 | 1,56 %
C =f(AH,D;5) C = 1/(A*D, 3)*EXP(19,418 - 5,73138*l0g(H)) 0,878 | 2,32 %
C={ADs2) C = Log(-872,745+0,558466*A"3+148,492*D; 5) 0.975 0.61%

(Cdc phwong trinh dwoc thiét ldp trong statgraphic nén Log = logarit Nepe)

T két qua trén cho thdy lugng C tich lity
trong cdy khi sinh L6 6 c¢6 quan hé chat ché
nhét véi tudi. Lya chon mo hinh tdi vu dé udc
tinh Carbon trong cay khi sinh L6 6 1a quan hé
Carbon tich lily trong than cdy Ld 6 khi sinh
v6i tudi theo phuong trinh:

C (kg/ha) = UA*EXP(1,01672 + 0,442608*A)

Vi R? = 0,988, A = 0,24 %. Hé s6 R? cho thdy
quan hé¢ gitra Carbon tich lily trong cay voi
tudi c6 mdi quan hé rat chit chg, déng thoi voi
A chi 0,24% cho théy do chinh xac kha cao
ctia mdi quan hé nay. Thong qua phuong trinh
nay s€ gilp xac dinh duogc lugng Carbon tich
lity trong than, 1a, canh Ld 6 véi chi tiéu d& do
dém d6 1a tudi cay Lo 0.

3.2. X4y dung mé hinh quan hé Carbon tich
liiy trong tham twoi, thim muc, ciy Lo
chét véi khoi lwong sinh khoi kho

Lugng Carbon tich lity khong chi ¢ than cay
khi sinh ma con & trong cac bd phan tham
muc, tham tuoi, cdy Lo 6 chét. Tuy nhién, khi
tién hanh diéu tra trén 17 6 mAu thi chi ¢6 2 6
mau c6 khéi lwong tham twoi. Vi vdy khoi
luong tham tuoi trong rimg L6 6 1a khong
dang ké, chii yéu tham muc 13 nhiéu nhét va
mot phan cdy Lo 6 chét, ddy 1a bd phan gop
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phan Iuu giit khong nho mot lugng Carbon
trong rung L6 6 ty nhién. Két qua thu miu
ngoai thyc dia sau khi sdy s& thu duoc khéi
luong khé. Tir khdi lwong khé tinh dugc cing
v6i khéi lwong Carbon dem phén tich 1ap ham
quan hé giita khdi lugng Carbon véi khéi luong
tham muc, cay L6 6 chét. Dung cong thirc danh
gia sai s6 theo cong thuc trén dé Iya chon ham
t6i wu. Két qua xtr 1y thu duoc nhu sau:

Déi voi tham muc (TM): Cru (thoha) = 0,4634
*KLTM (tdn/ha)” 0,9519, v6i R? = 0,9987. A =
-0,02%.

Dbi v6i cdy chét (CC): Cec(tdn/ha) = EXP(-
2,70768 + 2,44637*CC(thn/ha)"0,2)), voi R? =
0,999. A= 0,01 %

Cac md hinh thé hién mdi quan hé kha chat
ché théng qua hé sd R? cao. Tuy nhién, rung
L6 6 ¢o dic diém do am trong rimg cao, nhiét
d6 thip nén khdi lwong tham muc trong rimg
rat 16n. Hang nam, nhimng cay L6 6 nging sinh
truong va chét di tao nén khdi luong khong
nho nhung it hon so v6i khéi lwong tham muc.
Tir cdc md hinh dugc xay dung trén sé dé dang
xac dinh dugc trir lwgng Carbon luu gitr thong
qua thu thap khéi luong tham muc va cay L6 6
chét ma khong can tén nhiéu kinh phi ciing
nhu thoi gian dé phén tich ham lugng Carbon.
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3.3. Xay dung quan h¢ Carbon tich liy trén
va du6i mat dit véi cac nhan té 1Am phén:
N (cay/ha), Dpq (cm)

Luong CO, hap thy nim trong 6 bé chira cua
rung (Than cay khi sinh, tham tuoi, thaim muc,
ciy chét, dat, r8) hay c6 thé phan ra lam hai
nhom 1a Carbon tich lily gdm trén mat dat va
du6i mit dat. Luong Carbon luu giit trong
ting bé chtra phu thudc vao nhiéu yéu t6. Do
d6, can xét cac méi quan hé dé xdy dung va
Ira chon ham t6i wu phu hop véi quy luat sinh
hoc. Két qua xtr 1y sb lidu dd xay dung dugc
cac ham quan hé sau:

a) Carbon tich liiy trén mdt dit: (Gom cay khi
sinh, tham muc va ciy chét)

Quan hé Carbon tich liiy trén mat dat véi mat
do cay/ha theo phwong trinh:

C (thn/ha) = 1/N"2*EXP(-5,29187 +
2,98895*Log(N)). V6i R? = 0,9047. A = 6,1%.

Quan h¢é Carbon tich lity trén mat dat véi mat
do cay/ha va dwong kinh binh quan theo
phwong trinh:

C (tan/ha) = 1/(Dbg*N)*(-1141,11 +
27,8508*sqrt(N))"2.

Véi R?=0,82007. A =8,2%

Twr hai mo6 hinh quan hé trén lga chon ham tbi
wu v6i sai s6 thip nhat. Két qua da lya chon
dugc ham quan hé Carbon tich Iliy trén mat dat
c6 mdi quan hé chit ché véi mat do theo
phuong trinh:

C (tin/ha) = 1/N2*EXP(-5,29187 +
2,98895*Log(N)).

Vi gid tri R? = 0,9047 va A = 6,1%.

Luong Carbon luu giir trén mat dat trong 1am
phan L 6 phu thudc vao mat do cdy Lo 6
trong 1am phan. O nhiing noi c6 mat do cay
cang day thi luong Carbon luu gitr v6i khdi
luong cang 16n.

b) Carbon tich liiy dudi mdt dat: (Gom trong
ré va dat rimg)

Két qua xu 1y d3 xdy dung dugc cac phuong
trinh sau:

- Quan hé Carbon tich lity dudi mat dat voi
mat do cay/ha:

C (tin/ha) = 1/N2*EXP(7,30189 +
1,73826*log(N)), R? = 0,8992. A = 1,86%

- Quan h¢ Carbon tich liy dudi mat dat voi
duong kinh binh quan
C (tin/ha) = 1/Dbg"3*EXP(4,30993 +
3,39918*log(Dbq)), R? = 0,8607, A =2,1%

- Quan hé Carbon tich liy dudi mat dat véi
duong kinh binh quan va mat d¢ cay/ ha:
C (tin/ha) = 1/(N*Dbg"2)*EXP(6,58925 +
2,2402*1og (Dbq) + 0,77183S*log(N)),
R?=77,3295. A= 1,82%

Tt cac mo hinh quan h¢ trén chon dugc mo
hinh quan hé tdi wu voi sai s6 thap nhat. Do
d6, md hinh dugc lua chon 1a m6 hinh thé hién
moi quan hé Carbon tich liy dudi mat dat voi
duong kinh binh quan va mat d¢ cay/ ha:
C (tin/ha) = 1/(N*Dbq"2)*EXP(6,58925 +
2,2402*log (Dbq) + 0,77183*log(N)),
R? =77,3295; A = 1,82%.

Qua day cho thay lugng Carbon luu giit duéi
mat dat trong 1am phan c6 quan hé kha chit
ch€ véi mat d§ va duong kinh binh quan. Diéu
nay c6 thé giai thich, dat rimg luu gitr mot
lugng Carbon tuong d6i khong khac nhau,
nhung lugng Carbon chil yéu khac nhau ¢ hé
ré, trong khi d6 khéi lwong ré ting 1én khi mat
d6 va kich thude L6 6 ting lén.

3.4. Uéc tinh tong lwong Carbon ldm phin
Lo 6 dwa vao quan hé véi cac nhan t6 1am
phan nhu: N/ha, Dy,

Luong Carbon luu giit trong 1am phan Lo 6 ¢6
quan hé véi cac nhan t6 1am phan nhu mat do
ciy/ha va duong kinh binh quan. Cho nén can
nghién ctu phuong phap udc tinh trit lugng
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Carbon luu giit theo cac 1am phan khac nhau,
lam co s& dé thAm dinh luong CO;, hép thu cua
ring LO 6 ty nhién va luong gia ting thoi
diém. Két qua dung s6 liéu Carbon c6 duoc tir
cac bd phan trén va dudi mat dat két hop véi
cac mo hinh dwgc xdy dung ¢ trén dé tim ra
ham quan hé giita khéi luong Carbon véi cac
nhan t6 14m phan. Qua phan xur 1y s liéu va
tinh sai s6 di xdy dung dwoc ham quan hé
nhu sau:

C (tdn/ha) = Dpq"2*EXP(5,01374 + 8,65121E-
22*(N)"5 - 1,92394 *log(Dyyg)),
R*=0,8304, A = 0,29%.

Phuong trinh trén thé hién mbi quan hé giita
Carbon luu giir trong 14m phan véi cac nhan t6

nhu duong kinh binh quan va mat do rat chat
chd v6i hé sb R? = 0,8304. Pong thoi sai sb
ctia phuong trinh véi gia tri nhod cho thiy do
chinh xac cuia phuong trinh cang cao. Tu
phuong trinh trén s€ xay dung dugc mo hinh
udc tinh nhanh Carbon luu giir theo cic cép
mat do va duong kinh khac nhau. Trén thyuc té,
dira vao phuong trinh ndy chung ta c6 thé tinh
ra dugc luong Carbon luu giit cho ca 1am phan
thong qua hai nhan t6 d& do dém d6 1a: duong
kinh binh quin va mat d6 cdy L 6 trén ha.
Sau day 1a bang tra khéi lvong Carbon luu giit
theo cép kinh va mat do:

Bang 3. Bang tra khdi lugng Carbon theo cap kinh va cip mat do

D/v: Carbon tan/ha

Cép dwong kinh Cép mat dé trung binh (cay/ha)

trung binh (cm) 3500 6500 9500 13500 16500
3 164 165 175 241 471
5 170 172 182 251 490
7 175 176 187 257 503
9 178 180 190 262 512

Qua két qua trén cho thay Carbon trén ha cta
lam phﬁn Ld 6 ¢ quan h¢ thuédn véi 2 nhan td
la duong kinh ngang nguc trung binh va mat
do6 1am phan. Rung L6 6 trudc day thuong
duogc coi 1a ring kém gia tri kinh té, trong khi
d6 vai két qua tinh toan nay cho ta thiy cac
rung LO 6 non di luu giit dugc 164 tan/ha
Carbon va rirng mat do day, ring gia luu git
mot luong Carbon rdt cao 1a 512 tin/ha,
khong thua kém céc khu rimg gd. Vi vay, can
xem xét gia tri mdi truong trong hap thu CO,
rimg L6 6. Khong chi rimg Lb 6 ¢o gia tri kha
16n vé mat moi truong ma con vé cac gia tri
khac nira (kinh té, van hoa, phong hd). Do
vay, trong quan ly, st dung va bao v¢ rung
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can c6 su hd trg nguodn tai chinh cho nhing
ngudi dan, cong dong sdng gan rimg néi riéng
va nhiitng nguoi bdo vé rung noi chung. Va
hién nay chinh sach chi tra dich vu moi
truong da va dang dugc thuc thi cho phép chi
tra dich vy moéi truong cho nhiing khu rung
¢6 kha ning hap thy CO,. Rimng L6 6 ciing
hép thu dugc mot lugng CO; 16n.

Theo mo hinh, c6 dugc lugng Carbon luu git
trong 1am phan s& quy ddi ra dugc lugng CO,
hép thu theo cong thirc: CO, = 3.67*C. Pé dé
dang tinh ra lugng CO, hap thu cua rimg Lo 6
tu nhién nén tr mo6 hinh quan hé trén lap dugc
bang sau:
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Bang 4. Luong CO, cua rimg L6 6 dwa vao nhan té dudng kinh trung binh va mat do

DP/N: tan/ha
Cép dwong kinh Cép mat d¢ (cay/ha)
trung binh (cm) 3500 6500 9500 13500 | 16500
3 601 606 642 885 1729
5 624 630 667 920 1798
7 641 647 685 944 1845
9 653 659 698 962 1880

3.5. Ung dung ciia cic mé hinh trong wéc
lwong trir lrgng Carbon cho rimg Ld 6 tu
nhién khi tham gia REDD

Hién nay, chuong trinh REDD dang 1a chinh
sach thu hut moi nguodi quan tdm hon trong
quan 1y va st dung rimg bén viing, dac biét 1a
nhitng ngudi dan, nhiing cong dong sdng gan
rimg. Nhung dé moi nguoi cung tham gia vao
chuong trinh REDD can xdy dyng nhiing
cong cu don gian, dé& ap dung dé do tinh
Carbon luu gitt va CO, hép thy cta rimg. Do
vay, xay dyng cdc md hinh uwdc luong trix
lugng Carbon cho rimg Ld 6 ty nhién nhim
ung dung cho moi nguoi dac biét la nguoi
dan, cong dong song gan rung tham gia
chuong trinh REDD mdt cach thuan tién
hon. Mot s6 tng dung nhu sau: Xay dung
cac mo hinh udc tinh luong Carbon tich Iy
tir cac bién s6 dé do dém nhu Dy, N tr d6
tao ra bang co s¢ dir ligu xac dinh lugng
Carbon tich lily twong tng véi ting cap kinh
va mat do cu thé. Qua d6 cong dong dia
phuong cé thé xac dinh duoc luong Carbon
tich ldiy trong 1am phan bang cach do dém
chi tiéu Dj 3, N sau d6 dya vao bang co s¢ dir
liéu dd c6 dé tinh dugc lugng Carbon twong
mg. Dé tién hanh do tinh Carbon rimg can
phai c¢6 phuong phap va tién trinh don gian
trong cac budc.

Dbi v6i nhitng cong trinh nghién ctru khoa
hoc, vi¢c do tinh Carbon phai dugc xac lap
mot cach ti mi bao gdm cac budc sau:

Buwde 1: Thiét lap 6 mau diéu tra voi kich
thudc 10 x 10m. Trong dién tich 6 nay tién
hanh do dém cac chi tidu: D13, mat do cay/ ha,
tudi cay Lb 6. V4i kich thude 6 2 x 2m, X&c
dinh khéi lugng tham muc, tham twoi, cdy chét
va dung trong dét.

Buée 2: Giai tich & mdi cap tudi mot cay, lay
mau cac bo phan cua than cay khi sinh, léy
mau tham tuoi, tham muc, cay chét, dat. dem
vé sdy mau, phan tich dugc ham luong Carbon
trong than cay khi sinh va cac by phan khac.

Buée 3: Dung phan mém Excel va Statgraphic
dé xay dung cac ham quan hé giira Carbon véi
cac nhan t6 do dém 1a D13, N, A.

Buoc 4: Tao bang dir liéu lugng Carbon luu
gilt va CO, hip thu tng v&i timg cap kinh va
mat do cho 1am phan. Pay 1a co so dir lidu dé
tham gia vao chuong trinh REDD.

Trong tiép can do tinh Carbon rimg c6 su tham
gia & cp co s¢ thon, xa, cha rimg hodc cong
ddng dia phuong chi ding lai cic budc cung
cap dit liéu boi cac budc sau:

Buée 1: Tién hanh do dém céc chi tiéu: Dy3, N
trong 1am phan L5 6.
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Buoc 2: Tu mo6 hinh quan hé: Carbon luu gitr
voi Dis, N, tra bang 4 dé tao duogc bang dir
liéu Carbon luu gitt trong 14m phan theo mat
d6 va cép kinh.

Ngoai ra trong thuc té, Carbon trong cic bé
nhu tham muc, cay chét 1a rat thip, cha yéu 1a
trong than khi sinh, & va dat, nhung Carbon
trong r& va dit 1a on dinh lau dai, do dé dé
giam sat tang trudng Carbon trong ring Lo 6
chu yéu 1a theo ddi thay dbi Carbon trong bé
chtra cdy khi sinh, luc nay chi tiéu do dém don
gian la tudi, mat do va c6 thé xac dinh Carbon
tich Iiy trong timg cdy va suy ra cho 1am phan.

Buoc 3: Xéac dinh gid tri hép CO; cua lam
phan Lo 6: Ung véi mdi 1am phan khi da xéac
dinh dugc Carbon, c6 thé suy ra CO; va tur do
tinh toan thanh tién theo gia tri tin chi CO; tai
thoi diém do.

IV. KET LUAN

- Carbon duoc luu giit chu yéu trong than cay
L6 6 khi sinh va chiing c6 quan hé chit ché voi
nhan t6 tudi cua cdy theo phuong trinh:
C(kg/ha) = 1/A*EXP(1,01672 + 0,442608*A),
P < 0,05, A =0,24%.

- Khéi lugng sinh khdi khé cua tham muc,
cay Ld 6 chét ¢o quan h¢ chat ché véi lugng
Carbon theo mé hinh: Crm (nmay = 0,4634
*KLTM " 0,9519(tAn/ha), P < 0,05, R? =
0,998, A =-0,02%

- Mb hinh quan hé giita khéi luong kho cay
chét (CC) vé6i Carbon nhu sau: Cec(tdn/ha) =
EXP(-2,70768 + 2,44637*CC(tan/ha)"0,2)), P
< 0,05, R?=0,999, A = 0,01%.

- Mdi quan hé Carbon tich liiy trén va dudi
mat dit véi cac nhan t6 1am phﬁn la N/ha,
Dbgq. Trén mit dat luong Carbon luu giir c6
quan h¢ chat ché voi mat do, con dudi mat dat
thi c6 ca mat d6 va duong kinh binh quén.
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Carbon tich lily trong cac bé chira trén mat dat
rimg L 6:
C (tAn/ha) = 1/N~2*EXP(-5,29187 +
2,98895*log(N)), R* = 0,9047, A = 6,1%.

Carbon tich lily trong cac bé chira dudi mat dat
rimg L 6:

C (tin/ha) = 1/( N*Dypq "2)*EXP(6,58925 +
2,2402 * log (Dpg) + 0,77183 log (N)), R? =
77,3295; A =1,82%.

- Mb hinh u6c tinh tong lugng Carbon 1am
phan L6 6 dua vao quan hé giita voi cac nhan
t6 1am phan 13 N/ha, Dbq theo phuong trinh: C
(tin/ha) = Dyq"2*EXP(5,01374 + 8,65121 E-
22*(N)5 -1,92394*log (Dpg)), R* = 0,8304, A
=0,29%.

- Ung dung ctia cdc mo hinh trong uéc luong
trir lugng Carbon cho rimg Lo 6 tu nhién khi
tham gia REDD: Viéc diéu tra thu thap dit liéu
Carbon rung khong chi 4p dung boi cac nha
nghién ciru ma can c¢é su tham gia ciia cong
ddng dia phuwong song gan rimg. Do vay, khi
xay dung cac md hinh trong udc lugng triv
lugng Carbon cho rimg L 6 ty nhién nham
tao ra cac cong cu dé do dém nhat, d& 4p dung
nhit nhung mang lai hiéu qua cao. Tir d6, giup
Viét Nam c6 nhiing co so viing chic khi tham
gia vao chuong trinh REDD. Céc m6 hinh va
cac bang tra don gian dé cong dong c6 thé ing
dung:

+ Néu chi can xac dinh Carbon trong bé chua
chinh 14 than ciy khi sinh: Chi can do tinh tudi
va mat d6. Tur do, xac dinh duwoc Carbon theo
cay va mat do suy ra 1am phan.

+ Néu can xéac dinh Carbon cho toan 14m phan:
Chi can do duong kinh, mat do va tra bang dé
c6 trir lugng Carbon tai thoi diém diéu tra.

+ Gia tri hip thu CO; theo thoi gian = CO, (hign
tai) ~ COxthoi diém truse), tUr day tinh dugc gid tri
dich vu moi truong chi tra.
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