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NGHIEN CUU TONG SINH KHOI RE CAM SAN SINH HANG NAM
CHO RUNG TU NHIEN LA RONG THUONG XANH
TAI KHU BAO TON THIEN NHIEN COPIA

Tran Vin Dd', Nguyén Toan Thing', Ping Vin Thuyét',
Trin Quang Trung’, Tran Hoang Quy', Nguyén Thi Thu Phwong', Bui Hitu Thuéng’
"Vien Nghién ciru Lam sinh
*Trung tdm Khoa hoc Lam nghiép Tay Bdc
Vién Nghién ciru Cong nghiép rimg

TOM TAT

RéE cam (¢ < 2mm) déng vai trd quan trong ddi véi cdy, dam nhiém chirc
ning hut nudc va chat dinh dudng. R& cam ciing déng vai trd quan trong
dbi v&i chu trinh cac bon trong hé sinh thi rimg, dic biét dbi véi qua trinh
hoan tra lai chat dinh dudng cho dit. Bai béo nay trinh bay két qua nghién

Tir khéa: Can bang sinh clru da xac dinh dugc tong sinh khéi ré cam san sinh cho ring nguyén sinh
khéi, r& cam, rimg 14 rong va rung phuc hoi 34 ndm sau car}h tac nuong ray tai khu béq ton thién nhi,én
thuong xanh, sinh khéi (;opia,,Thuafm Chau - Son La. Két qua chi ra rang, c6 65% ré cam phan bo &
san sinh tang dat mat (0 - 20cm) trong rung nguyén sinh va 76,6% trong rung phuc

hoi. Téng lugng ré cam san sinh ra trong 1 nam dat 3,7 tin/ha d6i voi rimg
nguyén sinh va 1,3 tin/ha d6i voi rimg phuc hoi. Luong r& cam chét di dat
0,26 tin/ha cho rimg nguyén sinh va 0,12 tin/ha cho rimg phuc hdi. Luong
1& cam chét di bi phan huy hoan toan dat 0,11 tin/ha cho rimg nguyén sinh
va 0,04 tin/ha cho rimg phuc hdi. Téng lugng sinh khdi & cam san sinh ra
cho rumg 14 réng thudng xanh tai nghién ctru nay thap hon rat nhiéu so véi
céc nghién ctru khac trén thé gioi.

Fine root production estimation for natural evergreen broadleaved
forests in Copia Natural Reserve, Vietnam

Fine roots (¢ <2mm) function as absorbing water and nutrients to sustain
tree’s life and play an important role in carbon cycle and carbon deposit to
the soil in forest ecosystem. In this study, fine root production, mortality,

Keywords: Evergreen and decomposition were estimated for old-growth forest and secondary
broadleaved forest, forest recovered after 34 years shifting cultivation in Northwestern,
fineroot, mass-balanced Vietnam. The results indicated that there was 65% and 76.6% fine roots
model, production distributing in 0-20 cm soil surface in old-growth forest and secondary

forest, respectively. Annual fine root production achieved 3.7 tons/ha in
old-growth forest and 1.3 tons/ha in secondary forest, respectively.
Meanwhile, annual fine root mortality was 0.26 tons/ha and 0.12 tons/ha
and annual fine root decomposition was 0.11 ton/ha and 0.04 ton/ha for
old-growth forest and secondary forest, respectively. Fine root production
in evergreen broadleaved forest in northwest, Vietnam in this study was
much lower than that in other forests around the world.
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Trudc nhitng nam 1990s, cac nha sinh thai hoc
(Vogt et al., 1996) déu phan loai ré c6 duong
kinh (¢) < Smm 1a ré cam (fine root). Tuy
nhién, khoang 10 nim tr& lai day chi nhiing ré
c6 ¢ < 2mm dugc phan loai 14 ré cam vi ching
c6 chirc ning hut nuéc va chit dinh dudng
nudi cdy (Osawa va Aizawa, 2012). Ré cam
luon ddng thoi sinh ra, chét di va phan huy
trong ciing thoi diém. Phan 16n r& cam c6 vong
doi rat ngan tir vai tudn dén vai thang tudi
(Vogt et al., 1996). Cac nghién ctru vé tong
sinh  khéi quang hop (Net
Production/NPP) trong h¢ sinh thai rimg cting

Primary

cho thdy, ré cam trong hé sinh thai ring nhiét
d6i co thé dong gop téi 50% NPP hang nam
(Jackson et al., 1997). Tir thyuc t& d6 dé hiéu
biét duoc chu trinh cac bon va lugng céc
bon/dinh dudng tra lai cho dat trong hé sinh
thai rung thi viéc xac dinh NPP hang nam cua
ré cam 14 rat can thiét. Pay ciing 1a co s& chinh
dé xac dinh duoc tiém ning tich lily cac bon
hang ndm (Net Ecosystem Production/NEP)
clia cac hé sinh thai rimg. Pén nay c6 kha
nhiéu phuong phap xac dinh NPP r& cam nhu:
khoan dit (Persson, 1980; Ostonen ef al., 2005),
6ng sinh truong/ingrowth core (Finér et al.,
1997; Ostonen et al., 2005), dng quan sat
ré&/minirhizotron (Hendrick va Pregitzer, 1993)
va can bang cac bon (Agren ef al., 1980). Mbi
phuong phap c6 nhitng wu, nhuge diém, yéu
cau vé trang thiét bi dan dén d6 chinh xéac khac
nhau. Chinh vi vay, trong nghién ctu nay
phuong phép khoan dit duoc ap dung nham
x4c dinh sinh khoi r& cam san sinh ra cho hai
dbi twong 1a rimg nguyén sinh va ring thr sinh
phuc hdi sau canh tic nuong ray tai khu bao
ton thién nhién Copia, Thuan Chau - Son La.
Nghién ctru nay duoc tai trg boi Quy phat trién
khoa hoc va cong nghé Quéc gia NAFOSTED)
trong d¢ tai ma s6 106-NN.06-2013.01.

1L DIA DIEM VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém nghién ciru

Nghién ctru ndy duoc thue hién tai khu bao ton
thién nhién Copia, Thuan Chau - Son La
(21°23°N-103°38°E). Pdi tugng nghién ctru la:
(1) Rung nguyén sinh, dugc xac dinh la rung
chua c6 sy tac dong dang ké nao cia con
nguoi nhu chat phd, khai thac va (2) Rung thr
sinh phuc hoi khoang 34 nim sau khai thac
nuong ray. Tudi cua rimg thir sinh dugc xac
dinh bang phuong phap khoan ting trudng va
dém vong nam (Tran ef al., 2010, 2011). Khu
vuc nghién ctru ¢6 téng luong mua hang nim
1a 1.227mm, cha yéu tip trung vao mua he tir
thang 5 dén thang 7. Nhiét do trung binh vao
mua hé tir 21 dén 23°C va mua dong tir 12 dén
16°C. Do am khong khi trung binh 80%.

2.2. Phuwong phép thu thép so liéu

o Xdc dinh mét s6 dac diém cau tric rung:
Tai mdi doi tugng rung, tién hanh lap 1 6 tiéu
chuan dién hinh c6 kich thuéc 30m x 30m
(900m2). Tién hanh do dém D, 5 cua tt ca cac
cay c6 D 3 > 5cm va xéc dinh tén loai.

e Xdc dinh phdn b6 ré cam trong rimg: Ding
6ng thép hinh try c6 duong kinh 36cm dong
xudng dat téi cac do sau khac nhau, thu dat,
rira sach dé xac dinh trong luong ré cam séng
& cac cap do sau.

o Xdc dinh sinh khoi ré cam sdan sinh bang
phirong phdp khoan dat: Dung ong thép c6
duong kinh 34mm déng xubng dat t6i do sau
21cm dé thu mau dat. Vi tri dong duoc xac
dinh hé théng trén 2 duong chéo c6 khoang
cach 1m trong OTC 900m”. Pat dugc thu tai 4
thoi diém khac nhau; thang 3, 7, 12 nim 2014
va thang 4 nim 2015. Tai mdi thoi diém 30
mau dat dugc 14y cho mdi OTC. Sau khi dong
xuéng dat dén do sau 21cm, tién hanh rat éng
1én, 14y dat ra va cho vao ting tai nilon riéng
biét. Pat dugc rira b:;’mg nuoc, sau do loc qua
sang c6 kich thude 16 0,1mm dé thu toan bo ré
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c6 trong d4t. R& thu duoc s& duoc phan thanh
ré chét va s& séng. R& chét thuong 13 nhiing ré
c6 mau den, d& dat gdy. Trong khi do6 ré sbng
1a nhitng ré c6 mau sang, dai, kho dit giy. Sau
khi phan loai, ré duoc hong khd ngoai khong
khi roi sdy & nhiét d6 80°C cho t6i trong lugng
khong di, can dé xac dinh sinh khi r& chét va
song cho mdi 6ng khoan dit.

o Xdc dinh phdn hiy ré bang phwong phdp
tii phén hiy: Tai phan huy duoc dung bang
loai vai didc biét (root-impermeable water-
permeable sheet/RIWP, Toyobo Co., Osaka,
Japan) ¢ kich thudc 16 nhé (6um). Véi kich
thude nay, cho phép nude, dét, vi sinh vat dat,
nam xuyén qua nhung khong cho ré cam
xuyén qua. Tui c6 kich thudc 10cm x 10cm,
cho khoang 1,2 - 1,7g ré cam kho vao trong va
gan thi lai bang nhiét & khoang 90°C. Tii ré
dugc chon vao thang 3 nam 2014, s6 luong tai
ré dugc chon 1a 40 thi, chia 1am 8 diém, mdi
diém chon 5 tai, chon & d6 sau 20cm va duoge
thu vao thang 7, 12 nam 2014 va thang 4 nam
2015. Tai mdi lan, tién hanh thu 5 - 7 tai dé
xac dinh ty 1€ phan huy cho tung giai doan
twong ung. Trudc khi chon cac tii ré duge
ngam trong nude 24 gid nham dam bao d6 4m
clia ré trong tii nhu véi do am cia ré ngoai
hién truong.

2.3. Phuong phap xir Iy s6 li¢u
Sau khi thu, ré con lai trong thi dugc rtra
sach, sdy kho dé xac dinh ty 1& phan huay ré
chét (y) cho tung giai doan tuong tng theo
cong thuc (1):

v = (sinh khéi ban dau - sinh khdi con

lai)/sinh khdi ban dau (1)

Xac dinh tong sinh khoi san sinh, chét di va
phan huy
Phuong phap cia Osawa va Aizawa (2012)
duogc ap dung dua trén nguyén 1y vé can bang
sinh khéi theo biéu db 1. Biéu d6 1 thé hién ré
cam sinh ra, chét di, phan huay lién tuc va
dong thoi.
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Biéu dé 1. Dién bién ré cam trong dat.
Cong thirc x4c dinh tong sinh khdi ré cam san

sinh (g), r& cam chét di (m) va ré cam phén
huiy (d) nhu sau:

g=(B;-B)+(Nj—-N,)+d (2)
d=—(N;-N)—|(N;=N))/y+N, [*In(1-y;)

3)
m=(N;-N,)+d (4)

Trong d6: Bi va Bj 1a 1& cam séng trong mot
don vi thé tich dét tai thoi diém t; va t; (t > t),
Ni va Nj 1a r& cam chét trong cing mot don vi
thé tich dat tai thoi diém t; va t;.y; 1a ty 16 phan
huy ré chét trong thoi gian At. Dung dng thép
nhu d3 trinh bay ¢ trén dé xac dinh cac gia tri
Bi, Bj, Ni va Nj. Va dung tai phan huy dé xac
dlnh Yij-

IIL KET QUA VA THAO LUAN

3.1. Céu tric rirng diéu tra

Két qua bang 1 cho thdy tai dbi tuong rimg
nguyén sinh co tong s6 88 cay thudc 40 loai
dwoc ghi nhan trong OTC 900m®. Trong khi
do6 c6 96 cay thude 28 loai dugc xac dinh trong
OTC trén ddi tugng ring phuc hodi (Bang 1).
Duong kinh binh quan c6 su khac nhau 1o rét
gitta rung nguyén sinh (D; 3 = 15,5cm) va ring
phuc hdi (D; 3 = 13,0cm). Cay 16n nhat ghi nhan
dugc trong rung nguyén sinh c6 D3 = 52,5cm
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trong khi d6 cdy 16n nhat ¢ rimg phuc hdi chi
6 Di3 = 30,9cm. TUr su khic nhau 1 rét vé

Bang 1. Bic diém chung ciu tric rimg diéu tra

D, 3 binh quan dan dén sy khac nhau ro rét vé

tong tiét dién ngang.

Chi s6 diéu tra Rirng nguyén sinh Rirng phuc hoi
Mat do (cay/900 m?) 88+5 96 + 6
D1.3 binh quan (cm) 15,5 1,3 13,0+0,7°
D13 I&n nhat (cm) 52,5 30,9
Tiét dién ngang (m™ 900m™) 2,64 +£05° 1,63+0,3"
S6 loai (900m™) 40 28
Tdng sinh khéi r& cam san sinh (tan ha™ nam™) 3,7 1,3

" c4c chit khac nhau trong cung hang chi sy khac nhau cua gi4 tri trung binh theo so sanh t-test.

3.2. Phan bo ré cam

Phan 16n ré c4Am c6 phan bd & tﬁng dat mat, 1a
ting c6 ham luong mun va dinh dudng cao
trong rimg. Trong 0 - 20cm ting dit mat co
65% ré cam phan bd tai rimg nguyén sinh va
76,6% phan bd tai rimg phuc hdi (Biéu do 2).
Su khac biét dang ké cua ré cam phéan bd ¢ tang
dat mat gitra rimg nguyén sinh va rimg thi sinh
1a do ham lugng mun va dinh dudng cua dat ¢ 2
d6i twong rimg nay khic nhau. Rimg nguyén
sinh ¢6 qua trinh phat trién lau dai, cic tang dat
siu van c6 ham lugng dinh dudng va mun cao
1a nguyén nhan dan dén nhiéu ré cam phan bd &
dd sau hon 20cm. Trong khi do6 tai rung phuc
hoi, trai qua qua trinh canh tic nwong ray dan
dén qua trinh x6i mon, rira tréi 1am cho ham
luong dinh dudng dét thap do d6 ré cam tap
trung nhiéu vao ting mat dé hut chat dinh

D6 sau tng dat(x 10 cm)
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Ré& cam (% theo trong lvrong)

dudng va nuéc nudi cdy. Pay 1a tang dat véi
ham lugng mun c6 dugc nho qua trinh phuc hdi
clia tang cy cao. Trong khi d6 thoi gian phuc
hoi khoang 30 ndm 1a qua ngan cho hé sinh thai
phuc héi lai dinh dudng dét & cac ting siu hon,
vi thé ham lugng dinh dudng ctia nd 1a rat thap
so voi cung do sau ¢ rung nguyén sinh (Tran et
al., 2010, 2011). Két qua nay cho thiy & bat ky
d6i tuong nghién ciru ndo ciing co téi hon 65%
& cam phan bd trén 16p dat mat. Do véy tiy
diéu kién cho phép, trong nghién ctru vé ré cam
c6 thé tién hanh lay dat toi cac do sau khac
nhau. Néu ldy cang sdu, viéc rira dat va phan
loai ré cang doi hoi chi phi cao. Tir thyc té do
hau hét cic nghién ciru trén thé gidi vé sinh
khéi r& cam déu duoc thuc hién & do siu 20cm
(Tran et al., 2015; Osawa va Aizawa 2012;
Vogt et al., 1996).

(b)

O w oo~ O M s Wk =

D6 sau tng dat(x 10 cm)

0 10 20 30 40 50 60 7O

Ré& cam (% theo frong Irong )

Biéu d6 2. Phan b ré cam theo chiéu thang ding

Ghi chii: Rimng nguyén sinh (a) va rimg phuc héi (b).
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3.3. Sinh Kkhéi ré cam san sinh, chét di va
phan huy

Tai rimg nguyén sinh, sinh khéi r& cam san
sinh ra binh quin cho 1 nim dat 1 g/m?*/ngay,
sinh khéi r& cam chét di dat 0,07 g/m*/ngay
va sinh khéi ré chét bi phan hiy hoan toan dat
0,03 g/m’/ngay (Biéu dd 3a). Trong khi d6
cac gia tri tai ring phuc hdi kha thip, sinh
khéi r& cam san sinh dat 0,36 g/m?/ngay, sinh
khéi & cam chét di dat 0,03 g/m’/ngay, va
sinh khéi r& chét bji phan hay hoan toan dat
0,01 g/m*/ngay (Biéu dd 3b). Két qua bang 1
ciing cho thidy mic du rimg nguyén sinh c6
mat do cay thap hon nhung sinh khéi ré san
sinh ra 1on gdp 3 1an caa rimg phuc hoi. Piéu
nay dugc giai thich do c6 sy khéc nhau cua
do phi dat va do6 am dat gitta ring nguyén
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T
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sinh va tht sinh. Nhimg két qua tuong tu
cling da duoc két luan cho cac dbi twong ring
khac nhau trén thé giéi (Tran et al., 2015;
Osawa va Aizawa 2012). Nhin chung, ré cam
sinh truong va phat trién manh trén dat cé
ham lwong dinh dudng va d6 4m thich hop dé
t6i da héa chirc nang hut dinh dudng va nude
cho duy tri sy séng va phat trién cua cay.
Dong thoi voi sy phat trién manh cua né 1a sy
chét di va phan huy nhanh chong nham tra lai
dinh dudng cho dit. Nguoc lai, trong rimg
phuc hdi, do dinh dudng va do 4m dat thap,
chi can véi sb luong r& nhé chung vin c6 thé
duy tri su séng cho cy tir viéc hut lugng dinh
dudng nghéo nan trong dit. Do d6 lugng ré
chét di va bi phan huy ciing it hon rat nhiéu
so voi rung nguyén sinh.

1,800

(b)

1,200

600 -

Sinh khdi (g m=2 ngay )

Biéu @6 3. Sinh khdi ré cam san sinh (p), chét di (m) va phan huay (d)
tai rung nguyén sinh (a) va rung thir sinh (b).

3.4. So sanh tong sinh khdi ré cam sén sinh
giira cac trang thai rirng

Tir két qua bang 2 cho thiy c6 su bién dong rat
16n giira sinh khéi r& cam san sinh & cac loai
rimg. Rimg rung 14 tai My c6 sinh khdi ré cam
san sinh ra 16n nhat dat 22,6 tan/ha/nam, tiép
dén 1a rung nhi¢t déi tai Costa Rica dat 13
tin/ha/nam, ring trong 80 tudi loai
Chamaecyparis obtusa dat 11,8 tan/ha/nam,
rung nguyén sinh tai Amazon dat 7,6
tan/ha/nam, ring hon giao ciy 14 rong tai
Canada dat 6,9 tan/ha/nam. Cac ddi tuong
rung khac dat tir 2,2 dén 5 tin/ha/nim. Nhu
vay rung nguyén sinh 14 rdng thuong xanh tai
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Tay Béac dat & mirc thap (3,7 tAn/ha/nim) so
v6i cac rimg khac trén thé giéi. Trong khi do
rimg phuc hoi sau canh tac nuong ray 34 nim
dat & murc rat thap chi 1,3 tdn/ha/nam.

Ngoai ra, sinh khéi r& cam san sinh phu thudc
vao dbi twong rumg, khu vuc nghién ctru, tudi
rimg, diéu kién khi hau, thé nhudng. Nhu vay,
nhitng nghién ctru vé sinh khéi ré cam san sinh
ra nén dugc thuc hién cho timg dbi tugng
rimg, trén cac vung khi hau thd nhudng khac
nhau. Do d6 thi hiéu biét vé sinh khdi ré& cam
san sinh ra, vai trd cta ré cam dbi voi hé sinh
thai, cling nhu chu trinh cac bon trong h¢ sinh
thai rimg méi duoc day du va hoan thién.
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Bang 2. Tong sinh khoi ré cam san sinh dudi dat rimg Copia
so sanh vai cac rung khac trén the gidi

Don vi: tin/ha/nim

Téng sinh khéi

Vi tri DP6i twong rirng & cam san sinh Ngudn tham khao

Tay Bc, Viet Nam Rung nguyen sinh 37 Két qua nghién ctru nay
(21°23'N-103°38'E) Rurng phuc hdi 34 tudi 1,3
Tsukuba, Nhat Ban L.

uo " P Ring trong dé (Quercus serrata) 2,2 Tran et al., 2015
(36°00N, 104°07 E)
Ontario, Canada x

Rirng hén giao cay 14 rén 6,9 Yuan and Chen 2013

(49°27" N, 89°54' W) g hon giao cayfarong u
Indiana, My Rirng rung la 22,6 Idol et al., 2000
Thuringia, Bwc Rirng 6n déi la rong 5,0 Meinen et al., 2009
Ohtsu, Nhat Ban (34°58'N, Rirng tréng 80 tudi .
135°56'E) (Chamaecyparis obtusa) 1.8 Osawa and Aizawa 2012

. A 0 ’
Fujia, Trung Quoc (261N, Ring can nhiét doi 4,3 Yang et al., 2007

117°26°E)

Vung Atlantic, Costa Rica

Valverde-Barrantes et al.,

(10°26'N, 83°59'W) Rung nhiét doi 130 2007
Rirng Amazon Rirng nguyén sinh nhiét d&i 7,6 Aragéo et al., 2009
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