Tap chi Khoa hoc va Phat trién 2008: Tap VI, S6 5: 412-417 PAI HOC NONG NGHIEP HA NOI
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under Low - nitrogen Input Condition
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TOM TAT

Thi nghiém nghién cru hiéu qua cha chitosan (N-axetyl-8-D-glucosamin) dén sinh trwéng, phat
trién va sw hinh thanh nidng suit cta lia Khang Dan 18 dweec tién hanh & vu hé va vy thu nidm 2007.
Cac cay thi nghiém dwoc trong trong chau vai, dién tich 0,71 m?/chau. Cé 2 mirc dam bén: 0,36g N
(N1)/chau va 0,50 g N (N2)/chau véi cing mie lan va kali (0,64 g P,Os + 0,64 g K,O/chau). Sau khi cay 20
ngay, phun chitosan & 4 ndng do: 0 ppm; 10 ppm; 20 ppm va 30 ppm. Két qua cho thay, phun chitosan
khong anh hwéng dén thoi gian sinh trwéng va s6 bong/lkhém nhwng lam tiang chiéu cao cay va dién
tich la. Phun chitosan ciing lam ting chi sé6 ham lwgng diép luc (SPAD), ting cwéng dé quang hop &
giai doan lam dong va sau tré 20 ngay. @ mirc phan dam bén thap, cac cay dwoc xir ly chitosan cé cac
yéu t6 cau thanh ning suét va ning suéat cao hon déi chirng (chitosan 0 ppm). Trong d6, phun chitosan
néng dé 30 ppm cho nang suét ca thé cao nhat, dat 28,6 g hat/khém (N1) va 29,9 g hat’/khém).

Tir khoa: Bén dam thép, chitosan, hiéu suat sir dung dam, nang suéat hat, quang hop.

SUMMARY

The experiment was carried out to determine the effect of chitosan (N-axetyl-B-D-glucosamin) on
the growth and grain yield of the rice cultivar Khang Dan 18 in both summer and autumn cropping
season in 2007. The plant was planted in single 0.071 m? pot. Each pot was applied with two nitrogen
levels, viz. 0.36 g N (N1) and 0.50 g N (N2) with the same base of amount of 0.64 g P.Os+ 0.64 g K;0 per
pot. The plants were sprayed with chitosan solution at the top-dressing stage (20 days after cultivation)
with 4 concentrations: 0 ppm (control); 10 ppm; 20 ppm and 30 ppm. The results showed that with
chitosan-treatment, both the growth duration and number of panicles per plant were not significantly
effected whereas the plant height and leaf area were increased. Chitosan also increased chlorophyll
contents, enhancing photosynthetic rate at both the panicle initiation and the heading stages. The yield
components and grain yield of the plants were higher in chitosan treated plants than the control under
low-nitrogen condition. It was found that chitosan concentration applied at 30 ppm manifested the
highest yield (28.6 g grain/clump (N1) and 29.9 g grain/clump (N2).

Key words: Chitosan, grain yield, low nitrogen input, rice plant.

1. DAT VAN DE

0 ciy laa, lugng dam bdén cé tuong
quan thuan chit véi ning suat hat. Nhung
bén nhiéu dam dé tang ning suét c6 thé
lang phi va giy 6 nhiém méi trudng do
lugng dam du thiia ma ciy khong st dung
hét. Vi vay, bén dam cho lda dé via dat
dugc ning suét cao vira giit duge can bang
dinh dudng trong dit, tranh lang phi va
bao vé mdi trudng 1a rdt can thiét
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(Bertrand, 2001). Gan day, huéng ap dung
bén phan qua dat két hgp véi phun phan
bén qua 14 c6 st dung hdgp 1y cac ché phdm
hiia co d8 dude ting dung vao thuc tién.
Mbt trong nhiing chit c6 ngudn goc hitu co
dang dudc chu ¥y dic biét dé dua vao phan
bon qua 14 la chitosan. Chitosan la mét
hgp chat hitu co ty nhién giau nito, duge
chiét suit ti vé cua cac nganh giap xac
nhu tém, cua... Trong néng nghiép,
chitosan dugdc st dung dé bao quan néng
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san; kich thich sinh trudng cta cay, ting
kha ning phan héa chdi, mam hoa, kich
thich ndy mam, ra ré; ting kha nang dé
khang v6i mot s6 loai ndm va vi sinh vat
gay hai va lam téng ning suat (Arawal va
cong su (2006); Iriti va cong su (2006);
Pospienzny va cong su (1991); Vasconsuelo
va cong su (2003)). Tuy nhién, gdn nhu
chua c6 bao cao nao vé hiéu qua cua
chitosan phun qua 14 két hop véi phan bén
qua dat trong viéc gidm lugng phan bén
théng thudng.

Nghién ciiu nay xac dinh hiéu qua cta
chitosan dén su sinh trudng, phat trién va
ning suat cua lia gidng Khang Dan 18
dugc trong trén ché& do bén phan dam thap
va trung binh, gép phan tim bién phap
tong hop dé nang cao hiéu qua st dung
phén boén.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vat liéu nghién ctu la ldaa (Oryza
sativa L.) giong Khang Dan 18. Chitosan
(N-axetyl--D-glucosamin) xu 1y cho laa cé
khéi lugng phan ti khodng 10 kDa, do
Phong polimer thién nhién, Vién Héa hoc,
Vién Khoa hoc va Céng nghé Viét Nam
cung c&p. Thi nghiém dudc tién hanh é vu
xuan va lip lai thi nghiém 6 vu muia ndm
2007.

Cac cay dudc trong trong chau vai
(cao: 40 cm, dudng kinh: 30 cm), dé trong
nha luéi c6 mai che nilon tring. Cac chau
trong cady dugc bé tri theo phuong phap
split-plot véi 3 1an nhéc lai, mdi 1an nhéc
10 chau. Mdi chau chia 5 kg dat phu sa
song Hoéng. P4t dude phoi kho, sang ky,
tron phan 16t, ngdm nuéc 2 ngay truée khi
cdy. C6 2 ché& d6 phan bén: N1: 0,36 g N +
0,64 g P,O; + 0,64 g K,0O/chau (tuong tng
véi 50 kg N + 90 kg P,O; + 90 kg K,0/ha).
N2: 0,60 g N + 0,64 g P,O; + 0,64 g
K,0/chiu (tuong ting véi 70 kg N + 90 kg
P,0; + 90kg K,O/ha). Phuong thic boén
phan: bén 16t 30% dam + 100% lan + 50%
kali; Bén thic 1an 1 (sau cdy 1 tuan): 50%

dam + 20% kali; Bén thic lan 2 (khi dé
nhanh): 20% dam + 30% kali.

Khi cay ma dugc 3 - 4 14, cAy mdi chau
1 danh. Bén thic lan 2 két hop phun
chitosan 4 néng d6: Cong thiic 1 (CT1 - d6i
chting): phun nudc 1a; Cong thic 2 (CT2):
phun chitosan nong d6 10 ppm; Céng thic
3 (CT3): phun chitosan néng d6 20 ppm;
Cong thtic 4 (CT4): phun chitosan nong do
30 ppm.

Cac chi tiéu theo doi: Dién tich la
(m?14/khém) duge do bing may do dién
tich 1a xach tay: CI-202 Area Meter (hang
CID-Inc, Hoa Ky); Chi s6 ham lugng diép
luc (chi s6 mau sic 14 - SPAD) ty 1é thuan
v6i ham lugng diép luc trong 1la (Hirel
2001, Murchie 2002 va Ghannoum 2005),
duge do bang may SPAD 502, Nhat Ban;
cuéng d6 quang hdp (Igh =
molCO,/m?/gidy), do bang may PP- system,
Hoa Ky (thoi gian do ti 11 - 13 gid, khong
khi vao may dude chuidn CO, & 360 ppm,
cuong d6 anh sang 35 - 40 klux); céac chi
tiéu cdu thanh niang suit va ning suit
dugc xac dinh theo cac phuong phap thong
dung.

S6 liéu dudc phan tich phuong sai
bing chuong trinh IRRISTAT 5.0.

3. KET QUA VA THAO LUAN

3.1. Anh huéng clia chitosan dén dién
tich la ctia lia giong Khang Dan 18

Cac cong thitic ¢6 xt 1y chitosan c6 dién
tich 1a & giai doan lam dong va sau trd 20
ngay déu cao hon doi chiing. Trong dé, &
giai doan lam dong, CT4 (chitosan 30 ppm)
c6 dién tich 14 cao nh4t & cd 2 ché& d6 phan
bén (N1 va N2). Cu thé dat 0,63 m?
la/khém (N1) va 0,67 m? la/khém (N2).
Giai doan sau trd 20 ngay, dién tich 14 lic
nay da gidm di nhung & cac cong thiic dudc
xti 1y chitosan van c6 dién tich 14 cao hon
d61 chting (Bang 1). Su ting dién tich 14 &
giai doan lam dong c6 hiéu qua dic biét
quan trong vi sé lam ting kha ning quang
hgp cho cdy trong thoi ky tao ning suat.
Mast khac, dién tich 1a 6 giai doan sau trd
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cua cic cong thic c6 xti 1y chitosan déu cao
hon d6i chiing nén cay duy tri hoat dong
ctia bd 14 14u hon so véi d61 chiing khong
xuly.

Theo nghién ctu ciia Sage (1987), ham
lugng nito (N) trong than, 14 c6 tuong quan
thuan chit véi su sinh truéng. Ham lugng
N trong l4 tang va su sinh trudng dién ra
manh mé khi lugng dam bén tiang. Tuy
nhién, khi lugng dam bén thap, néu hiéu
qua st dung N ctaa ciy cao ciy van c6 thé
tich lay lugng N cao trong thén, 14 va cé
thé sinh trudng tét. Trong diéu kién cay
Ita bén dam thap, phun chitosan vao giai
doan dé nhanh (giai doan rit can dam), da
lam tadng dién tich 14 cta ciy. Nhu vay,
chitosan da lam ting hiéu qud st dung
dam cho cay hoac cung cdp dam cho cay
qua la nén da lam tang dién tich la.

3.2. Anh huéng ctia chitosan dén chi
s6 ham lugng diép luc cua laa
giong Khang Dan 18
Anh huéng cta chitosan dén chi s&

ham lugng diép luc cua 14 (SPAD) dudc

trinh bay 6 bang 1. Két qua cho thiy,
SPAD § cac cong thiic xt 1y chitosan déu
cao hon so véi d6i ching khong xu ly. O
giai doan trd, cong thiic 3 va cong thiic 4 c6
SPAD cao nhit, dat 46,1  ché do phan
bén 1 (N1); cao nhat & cong thic 3 dat 49,4
4 ché& do phan bén 2 (N2). Giai doan sau
trd 20 ngay, chi s6 ham lugng diép luc
trong la bt dau giam so véi giai doan lam
dong. Tuy nhién, SPAD 6 céc coéng thiic xu
1y chitosan vAn cao hon so véi d6i chiing.
Ham luong diép luc thudng thay déi
rdt nhiéu va nhanh chéng khi thay déi
lugng dam bén (Loudet va cong sy, 2003,;
Sage va cong su, 1987). Nhung khi hiéu
qua st dung N cao thi méc du lugng dam
bén thap nhung ham luong diép luc c6 thé
khéng gidm qua thap. Trong diéu kién
nghéo dam, cac ciy cé hidu qua st dung N
cao thuong ¢6 ham lugng diép luc cao hon
so vdi cay c6 hidu qua st dung N thap. Két
qua & bang 1 cho thay, xi 1y chitosan da
lam téng chi s6 ham lugng diép luc va giii
su ton tai cua diép luc 1au hon & giai doan
chin sap trong diéu kién bén dam thap.

Bang 1. Anh huéng ctia chitosan dén dién tich 14, chi s6 ham lugng diép luc (SPAD)
va cudng dé quang hgp clia laa giong Khang Dan 18

Dién tich la Chi s6 ham lwgng diép luc Cwong d6 quang hop
(m?/khom) (SPAD) (HMoICO,/m?/giay)
Phan bén Chitosan
Lam dong Chin sap Tré Sau trd 20 ngay Tré Sau trd 20 ngay
CT1 0,53 0,32 44,2 34,2 25,3 19,2
N1 CT2 0,60 0,39 45,9 37,6 27,7 22,3
CT3 0,62 0,41 46,1 39,2 27,8 22,5
CT4 0,63 0,40 46,1 38,6 28,0 27,6
CT1 0,60 0,56 46,2 43,8 26,7 25,9
N2 CT2 0,66 0,63 50,3 46,7 27,9 28,0
CT3 0,66 0,64 49,4 46,8 29,4 30,0
CT4 0,67 0,64 49,3 48,2 29,4 30,1
LSDsy, 0,01 0,01 1,5 2,2 1,3 1,2
Cv (%) 5,7 4,9 4,1 4,0 3,4 5,8

Chit thich: N1, N2: Ché d¢ phéan bon N1 va N2

3.3. Anh huéng cta chitosan dén
cudng do quang hgp cua laa
giong Khang Dan 18
Két qua (Bang 1) cho thay, cudng do

quang hdp & cac cong thiic xti 1y chitosan
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déu ting rd rét so véi déi chiing. Trong dé,
cuong do6 quang hop cao nhat & cong thic 3
va cong thiic 4 (chitosan néng d6 20 va
30ppm). Theo Pham Van Cudng (2006),
cudng dd quang hgp c6 tuong quan thuan
v6l ham lugng chlorophyll trong la. Cac
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nghién ctiu cua Hirel (2001), Murchie
(2002) va Ghannoum (2005) ciing cho th4y,
cuong do quang hop cé tucng quan thuan
chit véi ham luong N trong 1a. Néu hap
thu N tét, cudng d6 quang hop sé ting.
Mat khac, khi lugng N trong dat thap, cay
c6 hiéu qua st dung N cao thudng cudng
d6 quang hop van c6 thé cao. Co ché nay
lién quan dén nhiéu tinh trang phtic tap,
va thudng biéu hién 1a tang hoat tinh caa
enzyme cd dinh CO, (RuDP-cacboxylase,
PEP-cacboxylase). Nhung néi chung khi
lugng dam bén thap, cdy c6é hiéu qua su
dung N cao thuong c6 cuong dd quang hgp
cao hon cac ciy c6 hiéu qua st dung N
thap. Nhu vay, xt ly chitosan di lam ting
ham lugng diép luc va lam ting cudng do
quang hgp.

3.4. Anh huéng ctia chitosan dén cac yéu
t6 caAu thanh ning suit va nang suit
cua laa giong Khang Dan 18
Két qua trinh bay 6 bang 2 cho thay,

s6 bong/khém & cac cong thic c6 xu ly

chitosan déu cao hon so véi d6i chiing.

Coéng thitc c6 s6 bong cao nhat 14 CT4: dat

8,0 bong/khém & ché do phan bén N1 va

dat 10,4 bong/khém & ché dd phan bén N2.

Tuy nhién, § cing ché d6 phan bén (N1
hoéc N2) su sai khac vé sd boéng/khém
khéng c6 ¥ nghia thong keé.

Chi tiéu s6 hat/béng 6 cac cong thiic cb
xti ly chitosan déu cao hon so véi d6i chiing.
Trong d6, cao nhat 1la CT4 dat 216,3
hat/béng (N1) va 216,4 hat/bong (N2).

Két qua 6 bang 2 ciing cho thay, xt 1y
chitosan lam ting khéi lugng 1000 hat
(M1000 hat) so véi d6i chiing khéng xu 1y.
Tuy nhién, su sai khac c6 ¥ nghia chi giia
CT3, CT4, CT5 & ché do6 phan bén N2 so
v6i cac cong thiic con lai. Trong d6, xu ly
chitosan néng d6 30ppm & ché& dé phan bén
N2 cho két qua vé khéi lugng 1000 hat cao
nh4t trong tat ca cac cong thic, dat 20,8g.

Ning sudt ca thé caa cac cong thic co
xti 1y chitosan déu cao hon so véi d6i chiing
khéng xt ly. Giiia cac cong thiic dudc xt 1y
chitosan, ¢ ché& do phan bén N1, sy sai
khac vé ning sudt ca thé chi ¢ gitta CT4
so v6i cac cong thtc khac; 6 ché do phan
bén N2, CT3 va CT4, ning suit ca thé cao
hon cac cong thic con lai. Trong tat ca cac
cong thic thi nghiém, céng thtc 4 cho két
qua cao nhat, dat 28,6g hat/khém (N1) va
29.9 g hat/khom (N2).

Bang 2. Anh huéng ctia chitosan dén cac yéu t6 cAu thanh ning suat
va nang suat ciia lia giong Khang Dan 18

Phanbon  Chitosan  Sébongkhom  Séhatbong M 1000 hat  Nang sudt ca thé
(9) (g/khom)
CcT1 72 1776 19,6 22,0
. cT2 7.7 204,9 19,8 27,2
cT3 7.8 205,3 19,9 27,9
CcT4 8,0 216,3 19,8 28,6
CcT1 9.8 177,9 19,9 236
N2 cT2 10,2 204.4 20,1 28,9
cT3 10,3 205,5 20,6 206
CcT4 10,4 216,4 20,8 20,9
LSDay 2,6 11,1 0.4 1.2
Cv (%) 8,4 6,5 49 7,2

Chil thich: N1, N2: Ché dg phdn bon N1 va N2

Nhu vay, phun chitosan lam téng
ning suit, nhung khéng lam ting so
bong/khém. Trong khi d6, phun chitosan
lam tdng kha nang dau hat, tang khoéi
lugng 1000 hat. Phan tich su tuong quan

gitia s6 bong/khém; s6 hat/bong; khéi
lugng 1000 hat (M 1000 hat) v6i ning suat
c4 thé cho két qua thé hién 6 hinh 1, hinh
2 va hinh 3, khong ¢6 sy tudng quan chét
gitia s6 bong/khém véi ning suét ca thé
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(hé s6 tuong quan r = 0,48 (Hinh 1). Trong
khi d6 nang sut ca thé lai c¢6 tuong quan
rat chat véi s6 hat/bong (hé s6 tuong quan
r = 0,94 (Hinh 2) va khéi lugng 1000 hat
(hé s6 tuong quan r = 0,91 (Hinh 3). Nhu
vay, chitosan khéng lam tang s6 nhanh
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4. KET LUAN

Trong diéu kién bén dam thap, phun
chitosan néng do 10, 20 va 30ppm lam
ting dién tich 14, téng chi s6 ham lugng
diép luc, ting cudng dd6 quang hop & giai
doan lam dong, trd va sau trd 20 ngay.

Trong diéu kién bén dam thap, phun
chitosan néng d6 10, 20 va 30 ppm lam
tang ty 1& dau hat, ting s6 hat/béng, ting
M 1000 hat va tang ning sudt ca thé.
Trong d6, xu 1y chitosan néng do 30 ppm
cho ning suét ca thé cao nhat, dat 28,6 g
hat/khém (N1) va 29,9 g hat/khém (N2).
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httu hiéu (s6 boéng/khém) nhung da lam
tédng kha niang dau hat (tédng s6 hat/bong)
va ting kha ning van chuyén vat chit vé
tich lily trong hat (tdng khéi lugng 1000
hat) nén da lam ting ning suit.
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S6 hat/béng

Hinh 2. Tuong quan giiia s6 hat/béng
va ning suit ca thé

Hinh 3. Tuong quan gitia M 1000 hat
va nang suét ca thé

L&i cam on

Ching t61 chan thanh cam on su tai
trg kinh phi tit dé tai nghién ctiu khoa hoc
co ban, ma s6 06-006-06 (Nghién ciiu nang
cao hé s st dung va hiéu suat siu dung
dam cua cay lua).

Chiing téi cling xin cam on TS.
Nguyén Thi Déng, Phong polymer thién
nhién, Vién Héa hoc, Vién Khoa hoc va
Cong nghé Viét Nam da cung cap chitosan
cho nghién ctiu nay.
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