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TOM TAT

Ré cdy rimg c6 duong kinh < 2 mm duogc goi 1a 1& cam, ¢6 vai tro hit nude
va chat dinh dudng cung cip cho cdy. R& cam déng vai trd quan trong ddi
v6i chu trinh carbon va dinh dudng trong hé sinh thai rimg. Két qua nghién
clru rimg trong Keo tai twong 2 nam tudi tai Quang Ninh cho thy, phan bon
lam tang tong sinh khéi san sinh cuia r& cam, tuy nhién, chua cé anh huong
13 rét dén ty 1¢ phan hily cuia ré& cam chét. Tong sinh khéi ré cam san sinh
tai cong thirc déi chimg (PC/khong bon phéan) dat 707,86 (g/m2.nam), ting
1én 972,86 (g/m*.nam) tai cong thirc bon 400 g P,O, (16,5%) + 100 g K,O
(60%)/cay (CT400) va 1.252,88 (g/m?.nam) tai cong thirc bon 600 g P,O, +
100 g K,0O/cay (CT600). Trong mua sinh truéng cta Keo tai tuong khu vuc
nghién ctru tai Quang Ninh, sinh khéi san sinh ré cam dat 60,2% téng sinh
khdi ca nam tai DC, 61,9% tai CT400 va CT600 chi dat 52,4%. Két qua cho
thdy bon phéan dong vai trd quan trong dén chu trinh carbon rimg trong, ting
kha nang hip thu carbon trong dét cia rimg trong, gop phan giam thiéu khi
hiéu ¢mg nha kinh v bién ddi khi hau.

Effect of fertilization on fine root production in an Acacia mangium
Willd plantation in Quang Ninh province

Roots (diameter < 2 mm) of forest trees are known as fine roots. Such roots
absorb water and nutrients to sustain tree’s life and play an important role
in carbon cycle and soil nutrient in forest ecosystem. Study in a 2-year-old
plantation of Acacia mangium Willd in Quang Ninh province indicated that
fertilization increases fine root production. In control (without fertilization)
fine root production was 707.86 g/(m?.year), increasing to 972.86 (g/m?.year)
in fertilizing 400 g P,O, (16.5%) + 100 g K,O (60%)/tree (CT400) and to
1,252.88 (g/m’.year) in fertilizing 600 g P,O, + 100 g K,O/tree (CT600). In
growing season/summer, fine root production achieved 60.2% annual fine
root production in control, reducing to 61.9% in CT400 and to 52.4% in
CT600. It is concluded that fertilization plays an important role in forest
plantation carbon cycle, increasing carbon sequestration and soil carbon
sink, contributing to reducing global warming and climate change.
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1. DAT VAN PE

Theo Osawa va Aizawa (2012), d6i véi cdy lau
nam, ré c6 dudng kinh <2 mm c6 chirc niang hut
nudc va chat dinh dudng nudi cdy, dugc goi 1a ré
cam. R& cam c6 vong doi ngin tir vai tuan dén vai
thang tudi (Vogt et al., 1996), phu thudc chu yéu
vao loi cdy va diéu kién ty nhién nhu thoi tiét va
dinh dudng dét. Tai bat ky thoi diém nao, ré cam
mdi ludn duge sinh ra, 1& cam truong thanh chét
di va bi phan huy tra lai dinh dudng cho dét. Sinh
khdi san sinh hang nam cua r& cam c6 thé chiém
t6i 50% tong sinh khdi quang hop cua hé sinh
thai ring (Jackson et al., 1997). Do vay, xac dinh
sinh khdi san sinh ré cam déng vai trd quan trong
d6i v6i chu trinh carbon ciia hé sinh thai rimg.
Phuong phép khoan dt (Persson, 1980; Ostonen
et al., 2005) da va dang dugc ap dung rong rai
trong xac dinh sinh khéi ré cam, day la phuong
phép don gian, yéu cau trang thiét bi khong phirc
tap ma van dam bao d6 chinh xac.

Inagaki va dong tac gia (2009) chi ra ring bén
phan c¢6 anh hudng dén sinh khéi san sinh cua ré
cam ddi v6i mot sd loai cay rimg. Nhin chung,
bén phan lam ting tong sinh khdi san sinh cua
1& cam do nhu cau hut chit dinh dudng cua ciy
tang; ré cam ty 1€ thudn véi lugng dinh dudng
cua cay hut dugc. Chinh vi vay, muc tiéu cua
nghién ctru nay la xac dinh dugc anh hudng cua
phan bon dén sinh khéi ré cam cua rimg trong
Keo tai tuong (Acacia mangium Willd) 2 nam
tudi tai Quang Ninh.

I1. PIA PIEM VA PHUONG PHAP
NGHIEN CUU

2.1. Pia diém nghién ciru

Nghién ctru duoc thuc hién & rimg trong Keo tai
tuong 2 nam tudi thudc Tram thuc hanh, thuc

nghiém Noéng, Lam nghiép, truong Cao ding
No6ng Lam DPoéng Bic tai thanh phé Udng Bi,
tinh Quang Ninh co toa dd dia ly 21°4°9,15”N;
106°48°30,82”E. Khu vuc nghién ctru c6 nhiét do
binh quan nam 22,2°C va d6 am binh quan 81%
v6i 4 mua 1o rét. Mua Xudan tir thang 2 dén thang
4, mua Hé tir thang 5 dén thang 8, mua Thu tir
thang 9 dén thang 11 va mua Dong tir thang 12 dén
thang 2 nam sau. Tong lugng mua trung binh nam
1.894 mm véi tong sd 153 ngay co6 mua. Hang
nam c6 4 thang mua kho (thang 11 dén théng 2
nam sau) v6i luong mua trung binh mdi thang <
40 mm va 5 thang mia mua (thang 5 dén thang 9)
v6i lugng mua trung binh mdi thang > 100 mm.
Dia diém nghién ctru nam trén doi thap kha
bang phang, véi d6 dbc < 3°. B day tang dat
tr 70 cm dén 80 cm, véi pH dao dong tir 3,6
dén 3,8. Thanh phan dinh dudng dit gdm dam
0,18%, 1an 2,2 mg P,0./100 g dt, kali 3,5 mg
K,0/100 g dét va ty trong dat 1,19 g/cm® & ting
dat sau tir 0 cm dén 40 cm.

Rimg duoc trong vao thang 6 nam 2016, véi
mat d§ 1.100 cay/ha (3 x 3 m). Phén dugc bon
2 1an véao thang 7 nam 2017 va 2018 v&i 2 cong
thirc bon va 1 doi ching. Cong thic 1 (CT400)
bon 400 g PO, (16,5%) + 100 g K,0 (60%)/cay
va cong thirc 2 (CT600) bon 600 g P,O, + 100 g
K,O/cdy, va d6i ching (DC - khong bon phan).
Vi tri bon phéan céch gbe cay 50 cm dén 70 cm.
Phicong phdp xdc dinh tong sinh khéi quang
hop ré cam

Xac dinh téng sinh khdi phan huy/PH (1), chét/
Ch (2) va san sinh/Ss (3) cua ré cam theo mo
hinh cén bang sinh khéi (Osawa and Aizawa,
2012), cu thé nhu sau:

PH=-(N/N,)-((N-N)/y,+N)*In(1-y,) (1
Ch=(N-N, )+D )
Ss=(B-B,)*+(N-N, )+ [-(N-N )-((N-N, )fy,+N, ) *In(1-y,) ] 3)
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Trong do: B; va B, la khéi lugng cua ré cam
song tai 2 thoi diém ti (thoi diém trude) va tj
(thoi diém sau); N, va N, 1a khéi lugng cua ré
cam chet tai 2 thoi diém t; va t; va v, ty 1¢ phan
huy 1€ cam chét trong khoang thoi gian A, (t;- t).
Cac gia tri B, B;, N; va N; duoc xac dinh bang
phuong phép khoan dat va y; duoc xac dinh
bang phuong phép tai phan huy.

Phuong phap khoan dit: Ding dng thép c6
dudng kinh 36 cm déng xudng dét téi do sau 21
cm vao 4 thoi diém (thang 12 nam trude, 3 va 9
va thang 12) dé thu mau dat, mdi thoi diém thu
25 mau/thi nghiém. Vi tri déng éng thép duoc
chon hé théng trén cac cong thirc bén phan va
dbi chimg; vi tri cach gdc cay tir 50 cm dén 70
cm. R& thu dugc tir cac miu dat bang phuong
phap rira va sang. R& dugc phoi kho trong diéu
kién tu nhién trong phong tir 2 ngay dén 3 ngay,
tiép theo phan loai ré cim song va chét dya vao
mau sic va do6 déo/dai cua ré. R& séng c6 mau
vang, sang va dai; r& chét c6 mau den, mun,
dé dut/gay (Hishi va Takeda, 2005). Sau khi
phan loai, ré duoc sdy kho trong ti siy ¢ nhiét
d6 80°C cho dén khi dat khdi luong khong ddi
giita 3 1an can < 10%.

Phuong phap tii phan hiy: Dung loai vai déc biét
(root-impermeable water-permeable sheet/RIWP,
Toyobo Co., Osaka, Japan) c6 kich thudc 16 nhod
(6 um) 1am tai phan hity. Mdi tai ¢6 kich thude
(10 x 10) cm, chtra tir 0,4 g dén 0,6 g 1& cam kho.
Tai thoi diém thang 12, 20 ti r& duoc chon vao
mdi thi nghiém. Thang 3, 10 tii dugc thu va lai
tiép tuc chon 10 tii méi. Thang 9, thu 5 tii da
chon thang 12 va 5 tai da chon thang 3 va chon 5
tii méi. Thang 12 ndm sau thu toan bo s6 thi con
lai. Céc ti ré dugc ngdm trong nude 12 gio trude
khi chon xudng dat nham dam bao d6 4m cua ré
trong tii tuong duong voi d6 am ciia ré ngoai hién
truong. Rira sach tdi dé thu s6 ré con lai trong
céc tii, siy kho va xéc dinh ty 1¢ phan huy (y,):
Y;; = (sinh khoi ban dau - sinh khoi con lai)/sinh
khoi ban dau.
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Xt ly va phan tich sb liéu: Phan tich ANOVA
moét nhan t6 dé so sanh giita cic cac cong thirc
bon phan va ddi chimg cho céc gia tri ¢6 lién
quan vdi muc y nghia 95%.

III. KET QUA VA THAO LUAN
3.1. Ty 1¢ phén hity ré cam

Két qua phan tich cho thay, ty 1é phan huy ré
cam gitra cac khoang thoi gian khac nhau trong
nam cua 3 cong thic thi nghiém cd sy khac
nhau rd rét. Tuy nhién, khong cé sy khac nhau
trong cung khoang thoi gian gitta 3 cong thirc
thi nghiém (bang 1).

Bang 1. Ty 1¢ phan hity ré cam
(%. ngay-1; +SE)

Cong Khoang th&i gian

thirc | Thang12-3 | Thang 3-9 | Thang 9-12
bC 0,93+0,03% | 0,77 £0,01® | 0,68+ 0,01°

CT400 | 0,89+0,02¢ | 0,75+0,01* | 0,65+0,01°

CT600 | 0,90+0,022 | 0,76 £0,02° | 0,66 % 0,01°

Chu thich: Cac chii céi a, b, ¢ khac nhau trén ciing 1
hang chi sy khac nhau ctia gia tri trung binh theo phan
tich ANOVA mot nhan t6.

Ty 1 phan hily & cdm cao nhat trong khoang thoi
gian tir thang 12 nam trudc dén thang 3 nam sau
va thdp nhét trong khoang tir thang 9 dén thang
12. Su khac biét nay cé thé duoc giai thich do su
khéc nhau vé diéu kién tw nhién, nhat 1a nhiét do
va d6 4m dat. T thang 12 dén thang 3 nim sau
1 thoi gian tir gitta miia Dong lanh dén dau mua
Xuan khi ¢6 mua lam cho nhiét d6 va do am tang
1én, d3 tao diéu kién cho vi sinh vt va ndm phat
trién phan huy ré cam lam cho ty 1¢ phan huy cao
nhét. Nguoc lai, trong khoang thoi gian tir thang
9 dén thang 12 1a thoi tiét gitta miia Dong lanh va
kho, day 1a diéu kién khong thuan lgi cho vi sinh
vat va nAm phat trién. Bén canh do, khoang thoi
gian tir thang 3 dén thang 9 1a mua he, trdi nang/
néng va mua nhidw/do 4m cao khong phit hop cho
vi sinh vét va ndm phat trién phan huy ré cam.
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3.2. Sinh khéi ré cam song va chét tai cac
thoi diém

Két qua téng hop tai bang 2 cho thiy sinh
khéi ré cam sbéng thu dugc ¢ 3 thi nghiém
bon phan tai 4 thoi diém c6 su khac nhau rd
rét. Sy khac nhau nay 1a khong tuan theo quy
luat lién quan dén luong phan bén. Sinh khéi
& cam song 16n nhét tai cong thirc BC vao
thang 9 véi luong ré dat 249,8 g/m? va thip
nhat tai cong thirc CT400 vao thang 3 véi
luong ré chi dat 42,1 g/m?.

Bang 2. Sinh khoi ré cam song tai cac thoi
diém lay miu (g/m?; £SE)

Cong Thang Thang Thang Thang
thirc 12 3 9 12
e 84,9 + 53,9 = 2498+ | 1241+
16,820 8,82 65,9° 27,2°
82,1+ 42,1 66,7 + 101,8 +
CT400 21,52 13,10 27,230 36,7¢
99,1 + 103,8+ | 226,7 + 56,0 +
CT600 19,820 30,9° 68,8° 14,3°

Chu thich: Céc chit cai a, b, ¢ khac nhau trén cung 1
hang chi sy khac nhau ctia gié tri trung binh theo phan
tich ANOVA mét nhén t4.

Tir s6 liéu bang 3 cho thay sinh khéi ré cam
chét thu dugc thip nhét tai thoi diém thang
12, tang dan theo thoi gian va dat cao nhat
tai diém thang 12 nam sau. So sénh giira 3 thi
nhiém bon phan tai ca 4 thoi diém thu ré ciing
cho thay c6 sy khac nhau. Lugng phan bén
chua cd anh huong rd rét va tuan theo quy
luat dén sinh khéi ré cam chét ¢ cac cong thire
thi nghiém. Sinh khéi r& cam chét 16n nhat tai
CT600 vao thang 12 nim sau vé6i lugng ré dat
388,0 g/m? va thdp nhét tai CT400 vao thang
12 nam trudc voi luong ré chi dat 46,8 g/m?.
Két qua phan tich phuong sai cho thdy & cac
thoi diém khac nhau thi sinh khéi ré cam chét
thu dugc c6 su khac nhau ro rét (bang 3).

Bang 3. Sinh khdi r8 cam chét tai cac thoi
diém 1ay mau (g/m2; +SE)

Cong Thang Thang Thang Thang
thirc 12 3 9 12
oC 76,1+ 99,1+ 17,1+ | 200,8
15,22 19,220 22,1° 58,9°
46,8 + 1021+ | 2149+ | 1941+
CT400 7,22 28,2° 65,8° 64,2°
81,0 + 1019+ | 1478+ 388, +
cT600 13,82 29,320 109,90 242 1¢

Ghi chu: Cac chir cdi a, b, ¢ khac nhau trén cung 1 hang
chi su khéc nhau cua gia tri trung binh theo phén tich
ANOVA mot nhan to.

3.3. Sinh khéi phin hiiy, chét va san sinh
giira cac thoi diém khac nhau

Két qua nghién ciru cho thiy, lugng phan bén
d3 c6 sy anh huong 1o rét dén tong luong ré cam
phan huy, r& cam chét va ré cam san sinh ¢ tat
ca cac khoang thoi gian trong nam (hinh 1). Hai
cong thire bén phan CT400 va CT600 déu co
cac gid tri ¢ tit ca cac thoi diém 16n hon rd rét
s0 v6i cong thie ddi chimg (khong bén phan).
So sanh gitra 2 cong thirc bon phan vé lugng ré
phan huy cho thay, tai khoang thoi gian tir thang
12 dén thang 9 ndm sau luong 1& phan hiy cia
cong thuc CT400 1a cao hon rd rét so vdi cong
thirc CT600. Tuy nhién, trong khoang thoi gian
giita thang 9 dén thang 12 thi khong co su khac
nhau 1 rét. V& ré cam chét, khong cé su khac
nhau gitta 2 cong thirc CT400 va CT600 o tat ca
3 khoang thoi gian. Tong sinh khéi ré cam san
sinh cua cong thitc CT600 trong khoang thoi
gian tir thang 3 dén thang 12 14 cao hon 13 rét so
v6i cong thire CT400. Tuy nhién, tong sinh khéi
ré cam san sinh chua cé su khac nhau 1 rét
trong khoang thoi gian tir thdng 12 dén thang 3
nam sau.

O ca 2 thi nghiém bén phan va ddi chimg, sinh
khéi san sinh ré cAm cao nhat trong khoang thoi
gian tir thang 3 dén thang 9; thdp nhat tai cong
thire BDC dat 2,27 g/m?, tiép dén tai cong thirc
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CT400 dat 3,21 g/m? va cao nhat 1a cong thiic
CT600 dat 3,49 g/m? (hinh 1). Sy khac nhau rd
18t vé lugng & cam san sinh giita cac thi nghiém
13 do anh huéng cta phan bén. Khi bén phan, dé
hat dugc nhiéu chat dinh dudng, cdy trong can
phat trién manh vé ré cam dé thuc hién chirc nang
hut chat dinh dudng. Do vy, lugng sinh khdi 18
c4m san sinh 13 16n nhat tai cong thirc CT600 va

thap nhat tai cong thirc PC. Bén canh d6, do bén
phan vao thang 7 gilra mua sinh truong da gop
phén thic day r& cam phat trién manh hon. Ngugc
lai, vao cac thang mua Pong, mua kho tir thang
12 dn thang 3 nam sau, cdy trong c6 toc do sinh
truong cham va khong c6 phan bén do d6 hé ré
cam phét trién kém, dan dén sinh khéi san sinh ré
cam khong cao.
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Hinh 1. Tong sinh khoi ré cam phan huy, ré cam chét va ré cam san sinh

tai cac thi nghiém bdn phan trong cac khoang thoi gian khac nhau

3.4. Tong sinh khoi phan hiy, chét, san sinh
trong 1 ndm

Tir két qua tong hop tai bang 4 cho thay, trong
thoi gian 1 nam, téng sinh khdi ré cim san sinh
cua cong thuc DC dat 707,86 g/m? tang lén
972,86 g/m* ¢ cong thire CT400 (bon 400 g PO,
(16,5%) + 100 g K,O (60%)/cay) va 1.252,88 g/
m” tai cong thirc CT600 (bén 600 g P,O, + 100
g K, O/cay).
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Bang 4. Tong sinh khéi san sinh ré cam trong
cac thi nghiém (g/m?)

. Cong thirc thi nghiém
Thei gian
bC CT400 CT600
Thang 12-3 | g6 57 119,64 123,47
(sau 73 ngay)
Thang 3 - 9 426,48 602,61 656,99
(sau 188 ngay)
Thang9-12 o1 81 | 25061 | 47243
(sau 104 ngay)
Téng 707,86 972,86 1.252,88
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Trong khoang thoi gian mua Heé, mua sinh
truong cua Keo tai tugng khu vuc nghién cuu
tai Quang Ninh, sinh khéi san sinh ré cam dat
60,2% tai cong thuc DC, 61,9% tai CT, va
52,4% tai cong thiac CT600.

IV. KET LUAN

Nghién ctru vé sinh khéi san sinh ré& cam 13 can
thiét nham x4c dinh vai trd cia ré cam trong
chu trinh carbon va dinh dudng cia rimg trong
trong bdi canh bién d6i khi hau. Trong nghién
ctru ddi véi rimg trong Keo tai tugng 2 nam tudi
tai Quang Ninh, phuong phap khoan dat duoc
ap dung thong qua mé hinh can bang sinh khéi
dé wdc luong tong sinh khdi san sinh ré cam.
Két qua cho thdy, ty 18 phan huy ré cam khong
bi anh hudng ro rét boi lwgng phan bon, sy khac
biét chi dao dong trong pham vi (0,01 - 0,04)%/
ngay gilta 3 cong thitc bon phan. Tuy nhién,
diéu kién tu nhién vé nhiét d6 va d6 4m déng
vai trd quan trong ddi vdi ty 18 phan hiy ré cam.

Ty 1¢ phan huy r& cAm cao nhét vao mua Xuan
(0,89 - 0,93)%/ngay, khi nhiét d6 tang dan va do
am khong qué cao da thuc ddy vi sinh vat phan
huy chét hitu co phat trién manh, ty 1¢ phan huy
thap nhat vao mua Pong (0,65 - 0,68)%/ngay.
Boén phan 1am tang sinh khdi & cam san sinh,
didu nay c6 duoc 14 do sau khi bon phéan dé tan
dung va hut dugc nhiéu chat dinh dudng, cay
d3 thuc ddy phat trién hé ré cam 13 by phén c6
chirc nang hit chét dinh dudng cho cdy. Trong
khoang thoi gian 1 nam, tai cong thirc bon 600 g
P,O; (16,5%) + 100 g K,O (60%)/céy co6 sinh
khdi san sinh r& cam dat 1.252,88g/m?, giam
sudng 972,86 g/m? tai cong thirc bén 400 g P,O;
+ 100 g K,O/cdy, va chi dat 707,86 g/m* tai
cong thire d6i ching (khong bén phén). Vi vy,
bén phéan cho rimg trdng ngoai viée thuc day
cdy trong phat trién manh, ciing gbp phan vao
tang hiéu qua tich liiy carbon ciia rimg trong,
gép phan vao giam khi hiéu tng nha kinh va
bién doi khi hau.
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