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Relationships Between Balance of Nitrogen Supply-demand and
Nitrogen Translocation and Senescence of Leaves at
Different Positions of Rice
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Abstract: By removing panicles and spikelets, the effects of nitrogen supply-demand balance (NSDB) on nitrogen

translocation and senescence of leaves at different positions of rice plant were studied. The results showed that under NS-

DB <0 (CK), nitrogen translocation and senescence of the top 4 leaves was normal. With the increase of NSDB, export-
ed nitrogen from the top leaves especially the fourth leaf from the top (LFT) decreased remarkably. Thus, their MDA
contents and differences in color (SPAD value) decreased, while the activities of SOD and CAT increased. Under NSDB
> (0 (panicle removal) , N accumulation of the top 4 leaves increased significantly, and the leaf senescence process was

delay . The results also indicated that the color of the fourth LFT was mainly affected by NSDB among the top 4 leaves and

was lighter than the third LFT when nitrogen supply was insufficient for the need.
Key words: Rice; Leaf position; Nitrogen diagnosisl; Leaf senescence; Sink regulation
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4 T 2001 ~ 2002 4 7€ By 3 AR Mk K 2F AT,
KEGHREE IS AEEMRATER, 24§
160 d A EXL NN 17~ 18 k. KEHHE
(LT E 35 em x 20 om ) AT 25 5E 48 AP (8 A kL &
BEEE S5%)FHR,BHKBRKE, EMES,
LRI K Ao A AN R T K. KEHEHE
Af e B A T — B X, R BN 2 m* (2 mx 1
m) /PR, B/ R AR 13 g, Rfe b BB A + 5%
BRI BN,

w314 . £ 8 (PR, panicle removal ), B )L &
15 4k BY £ ¥ 88 ; o £k (SR, spikelet removal) , B 55 2
1A —REAERY 1 P — B X B (CK) , A E B
A, KREFMPAFGELH IKRER, EHLXAH
7
1.2 JESHH

SN IR, 2R LB 0 R(Y
K)SHBTRHB 14d. BAKEELERR, 4450
BEXREHL , CERAIEEEAERE-HNERKE,
Fr LR IR {#AT 14 d W, BREDPEE 5 7T, H
TEHIEKERETENSAI R ANEIN W2
M RSN & 10 R, A RSB ].

M-8, ¢y SPAD-502 RIM G Rt EHRIE&ENE,
PAmE B 13 bt SR AERCR R . BIKE D
(X i B 30 /- {doth A28 3 R @y (TR T = AT
T b o gy o, | 48 o SR 1

SHA W50, Ba @ Hh, ke RN
€ o, N B (malondialdehyde , MDA ) 4% AR e Tl
B BALH nmolt g ' FW, 3 M4 B 4L B8 (superoxide
dismutase , SOD Y Fl 3t & Ak, & 88 (catalase, CAT)IE J1#K
ZAAPRE Jr i, SOD LA 4L F 2 v 4 o4 3 (NBT)
oAb iE B 50% 9 — B 15 8465 (Units g7 'FW),CAT L4
a1 pmol H;0, - min ! 2 — 8§ 315 B A7 (Units » g'l
FW),

%1 FRAHOANK SXREHETENGAR"

DIAEHBRN (14 d) B TR HREREAE
A PE R AR AT , AT BF FE R A B ; (R] B AH Y A R B R
RB (L ALBAEEN T ERGE) R EH
Highr BT HEERE. SN LI BEEHEABEEET
AEMNEEAKFREMETZE (nitogen supply and
demand balance ,NSDB) , LAt & -+ 3% BAL A 5 K7
BT B A SRR .

L | ﬂ%i@$(pement&g& of nitrogen transloca-
tion, PNT) & 7~ & B 3] 9t i R 3N £ 09 B A S8
HEE.

PNT(% )= (MELRHTHEHRE - £HF
4 XHRRBER) - LB IRXRHTHEREE x
100 %

PNT >0, 3% 0 R ) SR i & PNT < 0, 3RUR
SR im AR
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2.1 ARAEEMEIRAXEARMGARETES

AR EMAET, CHBHMNEKRKEEAESLH A+
FHELBEREABLBERZRREEFE(R 1), E
&t BEABEIRAER, MEMERK
HERKHER FGFHITER, KBREKRTF
% , Xt BB NSDB fE % - 3.37, K4 XHH 5 7 3
AR 3.35 ¢ m L, KL HEBAENR
AERFMHLTEBUEEN 2F, HERE L EHEMN
WETHBREREERRM—F, SR K NSDB HH
0.25, iIFT O, B BB AL BAREW LWL
TEEABHEAETER, PRAINSDBENRN 2.99, 57
HHERRARNESE, ZHLBEHARBALERTRK,
(B FEBAM LRI T 2.99 g-m 28, AW &
LEABLTH MY, SR ELHEERT,
H EHHEEREBRETCNRBEETIERE X
EEZEMEA.

Table 1 Grain number per panicle, dry weight and N uptake of different plant organs under different treatments

TEN g m?) A8 14 dAREE (grm™?)
g} ﬁﬂﬂnﬁr Dy weight N uptake during the fourteen days of treatments NSDB
Treatment Gm’f“ nicle - ) 9 ¥ Bk W (g'm™?)
per pan Leaf  Stem & sheath  Panicle Plant Panicle
SR CK 147 340(312)  508(453) 145(427) 3.35a 6.72 A ~3.37
HIE SR 76 347(339) 514(496) 74(143) 3.2V a _ 3.46B 0.25
£% PR 0 336(362)  S02(587T) 2.99 a 0C 2.99

U S MWK, E AT ER S R ERT, FRRERET 1% SERT; TESABRESMBELSRUTE BESRNEEILERR U KNTE

17 Remark : Duncan ' & test (S5

weight on the |

ymal] or capital letters indicate significance at P <0.05 or P < (.01 level; 2'The number outside the parenthesis is the dry
number inside the parenthesis is dry weight on the 14 day after treatment
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Fig.1 The percentage of nitrogen translocation (PNT) at different
position leaves of plant during the fourteen days of treatment
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Fig.2 Changes of malondialdehyde content in leaves at different position of plant
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M CATEMREFREIHE Bod g hEGFR
fg-tl, MWIEH 7T KME 14 X, SR -HEMHH
SODMCATIE A SHBERA K, PRAEEIGHE
BT, B EEN S MDA I (38 2). FBH NS-

2 TELHEMHBETEHCH K SOD 0 CATEAHEHY

DBHEE , BRI TRETHAGHEEN BEERA
HEEMEE N, BEXMHF MDA 5B, EEH FEE,
REERTAH FHEE,

Table 2 Changes of activities of 30D and CAT in leaves a1 different position of plant

IR H g phEEEEY i Leaf position
Item Treatment  Days after treatment 1st 2nd 3rd Ath
R0 Bk AL B WH CK 0 530+ 72 477+ 36 /612 230+ 14
SOD (U-g™') 7 482+ 29 364 19 202 + 4 108 = 4
14 384 + 16 272+ 8 106 + 5 46 + 2
W4 SR 7 499 + 17 414 £ 19 280 + 18 123 £ 4
14 426 1 26 352+ 17 187 % § 87+ 4
=¥ PR 7 200 + 39 1104 39 046 + 24 781 + 15
14 336 + 39 1247179 1172+ 35 1 034 + 43
i | AL M CK 0 229 1 11 204 + 13 167 + 7 94 + 4
CAT(U-g~") 7 206 £ 15 176 £ 10 108 £ 3 65+ 2
14 1661 11 I05+4 75+ 2 4112
Hi SR 7 236 £ 18 177 + 14 105 + 4 70+3
14 234 + 14 137+ 6 74+ 2 49 + 2
8 PR 7 37716 353+ 15 322 + 20 W2+ 19
14 388 + 20 379+ 16 365+ 11 343 + 14

" 16t 2nd. Ird ) 4th 5 B FES 0 T JH Z 0 TRPU ;20 AL FE Y K FE AL B M X R A R EMF
) Jat, 2nd, 3rd and 4th represent the first, second, third and fourth leafl from the top; 2’0 means the treatment day, the values of SR and PR are same as CK

BE H &, H & (SPAD H)H N 8k . b BH
o, & bRt B AR 4L 5 SOD R CAT 3& HAH, %
MBI, Sk, M5 SOD M CAT ¥ IEH
¥ HEEKTBIN0.8615° M 0.8745" * , 5 MDA
EEBRMEAL HEEH R -0.8019" ", EHHAE
HHrAEEEERNIINES RN,
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AR, TR PO et &) M0 10 6 T My e B R
NSDB # B i P& (& 3) . TH I o /10 = 0 8 M £ ik
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(PR), TR /Y /TR = | TR g4 o /70 = i, 1 P it/ )
g E L EERT I, =HZEA LB EZER ;K
NSDB # i F 0 8¢ (SR), T 14 i /T = st gy - 68 Ho 1
T 1, mIR et/ TH = e TR P 81 i ) o B
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- T 0O e/ T 0 T O e i e R B B/
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Fig.3 Ratios of color between 4th and 1st or 2nd or 3rd leaf from
the top on the 14th day of treatments
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