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Abstract: To study the effects and reasonable usage time of the amino acid soluble fertilizer ( AASF) in rice, the
yield, nitrogen (N) accumulation and translocation in different application patterns were studied through the field experi-
ment. Results demonstrated that rice yields were relative higher in the three following treatments, spraying AASF at seed
soaking, tillering, 5-7 days before rupturing and heading stages (T3) ; spraying AASF at seedling, 5—7 days before ruptu-
ring and heading stages (T5) ; and spraying AASF at seed soaking, seedling, tillering, 5—7 days before rupturing stage
and heading stages (T6). Their yield values were 8 355 kg/hm”, 8 259 kg/hm*and 8 313 kg/hm*, respectively, and sig-
nificantly increased by 7.2% , 6.0% and 6.7% in relative to the control treatment (T1), which likely attributed to the in-

creased thousand seed weight of rice. Compared with the
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translocation and translocation rate of leaf from the heading to maturity stsge, and rice N recovery efficiency were all signifi-

cantly increased in the T3, T5 and T6 treatments. There were significant positive correlations between rice yield and the N

accumulation in leaf and stem-sheath before the heading stage, and rice yield was also significant and positive related to the

N translocation of leaf from the heading to maturity stage. Therefore, maintaining the relative higher N accumulation of

stems-sheaths and leaves in the vegetative period, and the higher N translocation from leaves to panicles via the application

of AASF are benefit for grain yield increasing. And the optimal application method is spraying the AASF three times at seed-

ling, 5-7 days before rupturing and heading stages.
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*1 AEASERKBELENKEFEREMARETF

Table 1 Rice yield and its yield components in different amino acid soluble fertilizer treatments

i (xﬁfj,ﬁl%ﬁnﬁ ﬂvg% e ¥y <k§i2> &(E;ﬁ)% v

T1 15.7+0.1a 25.7+0.1b 155.2+3.6ab 83+0.6bc 7 791+60c¢ - -

T2 15.8+0.2a 25.6+0.1b 153.0+1.6b 86+1.1a 7 998+74hc 207 2.7
T3 15.9+0.1a 26.1+0.2a 158.8+1.6a 85+1.5ab 8 355+60a 564 7.2
T4 15.8+0.2a 25.8+0.2ab 157.6+1.8a 82+0.4¢ 8 028+56b 237 3.0
TS5 16.0+0.1a 25.9+0.1ab 158.7+1.5a 85+1.0ab 8 259+60a 468 6.0
T6 16.0+0.1a 26.1+0.1a 158.8+3.1a 85+0.5abhc 8 313+465a 522 6.7
T7 14.2+0.2b 25.6+0.1b 151.0+2.8b 82+0.5¢ 6 809+89d - -

T1: 8 HUMEAL ; T2« F MU AL FEAt_E R 01+ B8 T RIS ~ 7 d WO AR /K AT 5 T3 « 3 MR S Al b SRR VA NE Rl + 43 BT+ T HTS ~ 7 d+ih
TS it 2 L R K I 5 T4 WU AT LG 1 B vl 0+ 43 BEH + 0 LI RS ~ 7 o Mt IR /K VA N 5 T5 - i ALt I Rl e v 0+ B T RTS ~ 7 d+ il
P R AT KL s T6 - MU AL ZE At 2 SRR 7 AL+ B 3 + 7 BEI+ 5 TS ~ 7 o+ il R it 2 AL AL 5 17 . 25 L 0 B, [+

—BAN A B R AL B R 3 25 5 (P<0. 05)
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Fig.1 Nitrogen contents in stems-sheaths, leaves and panicles of rice at different growth stages in different amino acid soluble fertilizer

treatments
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Table 2 Nitrogen accumulation and its proportion in stems-sheaths, leaves and panicles of rice at different growth stages

254 i i
LEF Y PR e EI#J RS o A - BARRRE
RERER L il RAERER Ll REMRER L) (kg/hm?)
(kg/hm?) (%) (kg/hm?) (%) (kg/hm?) (%)

Sy BRI T1 50.4ab 36.4b 88.0b 63.6a - - 138.3b
T2 44.2hc 36.3b 77.2b 63.7a - - 121.3¢
T3 46.2bc 34.9b 86.8b 65.1a - - 133.0be
T4 47.3b 38.1b 77.7b 61.9bc - - 125.0be
TS 48.0b 38.2ab 77.8b 61.8bc - - 125.8bc
T6 55.6a 35.8b 99.4a 64.2a - - 154.9a
T7 39.9¢ 40.6a 58.2¢ 59.4¢ 98.1d

FEEN T1 76.5a 40.9a 82.3a 44.2a 28.1he 14.9hc 186.9a
T2 81.4a 44.2a 76.1a 41.5a 26.4bc 14.3be 183.8a
T3 75.8a 39.7a 86.1a 44.2a 31.2ab 16.1a 193.1a
T4 83.2a 44.9a 78.1a 42.0a 24.4¢ 13.2¢ 185.7a
TS5 81.2a 39.9a 88.1a 43.6a 33.3a 16.4a 202.7a
T6 83.3a 43.0a 81.0a 42.1a 28.5hc 15.0be 192.8a
T7 53.1b 41.1a 50.6b 39.0a 26.0be 20.0a 129.7b

A T1 46.1ab 16.5hc 34.8be 12.5b 198.1be 71.0¢ 278.9b
T2 53.5a 19.8a 25.0d 9.2¢ 191.7¢ 71.0¢ 270.2b
T3 46.7ab 16.4bc 29.6¢d 10.6be 205.2be 73.1be 281.5b
T4 47.4ab 16.8be 43.8a 15.4a 193.0bc 67.9d 284.3ab
TS5 44.7ab 15.4¢ 33.7be 11.6b 212.1b 73.0be 290.5ab
T6 40.0b 12.9d 37.0b 12.1b 233.0a 75.1b 310.0a
T7 25.5¢ 12.9d 18.1e 9.2¢ 155.0d 78.0a 198.7¢

T1~T7 JLPILE 1 JE /] —FA R TR R A BE EI AT 225 25 53 (P<0.05)
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AR ZECORE & & T T A, HAEEW
AP BER A i R AR SRR S it A
IR SZ I 22 59 .35 T1 T2 T3 ' T6 AbFH H L 17 R AR,
25 SEBKARENKBFEHAZERAYREEE
REHIEM T

2 4 AT UL, 5 T1 ACBEAH EE , TS Ab P B 2545
TN R NN A A R s i H T2 T3 T4,
T6 AbPRAE K i | MLz R 5 T1 A HL TG i 3% 2%
5o T3.T5.T6 ¥ AR iz m R Em T T1 &
FHOFTE G E 4 BIBEAN 19, 2% (14, 7% F1 18. 9%

H. T3 F1T6 AbHI & Kbz R W 5 F T1 Ak
B MFEIZ R E SR A R STk ROk A, TS Ab B A%
15 KR R i, 18 58. 3%,

RI KEMBENER HRRERBER
Table 3 Accumulation rate of nitrogen in stems-sheaths and leaves

of rice before the heading stage

ES PRSP SES R & vitl$i

4o [kg/(hm® - d) ] [kg/(hm® - d) ]

L Sy BEREH) L S BERSH)

Sy BEREI 2 FE R SYUERL  EFPR
T1 0.67b 26.10f 1.17b -5.70
T2 0.59bc 37.20a 1.03b -1.10
T3 0.62bc 29.60d 1.16b -0.70
T4 0.63b 35.90b 1.04b 0.40
TS 0.64b 33.20c¢ 1.04b 10.30
T6 0.74a 27.70e 1.32a -18.30
T7 0.53¢ 13.20g 0.78¢ -7.60

T1~T7 AFWZR 17, Fl—FAR R RN A B AT 35 25 5 (P<
0.05),
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x4 KEFHEPERAPEHRIHEREREE ARRERRERERENERERKE
Table 4 Nitrogen translocation and nitrogen translocation rate in stems-sheaths and leaves of rice from heading to maturity stage, and its con-

tribution of nitrogen translocation in panicle of rice

Ev g Tl
Ab3H ARkiaw ARz % ARz w AR R AR R AR DR
(kg/hm?) (%) (kg/hm?) (%) (kg/hm?) (%)
T1 37.1be 45.4bc 47.5b 57.7b 170.0b 50.3b
T2 32.8cd 41.7¢ 51.1ab 67.1a 165.4b 50.7b
T3 33.6¢d 47 3abe 56.6a 64.4a 174.1b 52.9ab
T4 43.8ab 49.3ab 34.3¢ 44.2¢ 168.6b 46.4b
T5 46.1a 49.4ab 54.5a 61.9ab 178.8b 58.3a
T6 34.1cd 44.1be 56.5a 65.0a 204.5a 49.5b
T7 27.6d 51.6a 32.5¢ 64.0a 129.1¢ 47.0b

TI~T7 AHFE 1 7, F—3REFRR R #EA B3 225 (P<0.05)

R T RIS, KRS 2 A F I 2R
MARHBRH S EEEHFEMXKR(EKRS),
MR A IR T, AR ™ i 5 70 BE e U] =2 5 Y]
W 3% 2 BE R i R A S A R R R 2

WFIEMR  H 5 7 BER ] = 5 B 2 A R
SBUHRAMCNEA L KA T R (R
A KR AR s S R R R
IEACRR, 5 HEGE RIMCHEAR B35,

R5 AERREEENRE EFRNER REREENEAZTREXRSFENEXRY

Table 5 Correlation coefficients of rice yield with nitrogen accumulation, nitrogen accumulation rate, nitrogen translation, nitrogen transla-

tion rate in different organs of rice

- AR AR BB FRME A R E A
SVEE AR FeR HeA WA E S i ey WARREE  WERREER

ZEHH 0.44 " 0.70 ** 0.54 ™ 0.44** 0.19 0.46 -0.34

R 0.75* 0.77 0.58 " 0.69 ** 0.77** 0.64** -0.02

b - 0.37 0.61 " - - - -

* AR IERIR 0.05 F10.01 B K,
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W 2 JT7R AN R S 2 K s M X 7K A
R ORI R 52 22 53 8.5, T3 . TS A FUK R A
RIIBRI 55, 7 5iE ) 34. 2% 1 34. 5%, 183
T T T2 T4 4038 (HH 5 Te A FRTC % 25 5%, K
FER R A HA R TS Ab B &, 15 18. 0 ke/kg, 3
BT T3 AN 5 T2 T4 . T6 A TC i 3525

3 17 8

S U IE AR E , Wit 2 L R K T I Y T3 (T4
TS5 . T6 Kb¥#A) i 4 TOKRE =, B Rl Be &
TR & o (R A A K & B T e B P i
FICER R CATEH AR ER FR Witz %
P4 W A RS R A= s R
B A RIS NEAL FK R = B P = 2445 T

IKFE TR 4 R, DF9E 8 & PR AR Hh 5 0wt
AHUKEIE AR B 5L R S A fetE , TR K R
1, DREAT  $ i 4 SRR TR T RS ST K
gyl 0 B s ARG 4 R A —3, MRS
TS, T4 AP T2 b LR E LR,
A7 B b8 it S L R /K Vs X 7K A G Sl 3 7=V 5
TS AbFKRE = B 38 = T T2 AbFR 3% B ) m it
SIS NEIG P3O R, T3 T5 . T6 AbHL/K A
T IR 42 3 WK R AR K5 DI 2 R R K 7
JEL, SRR RS ~ 7 d AR it 2 R K s A 4
PR TSR AE KM, (EA5 0 B, ANFR
M S LR K A S X K R A AR T B 5 ),
I B K N A B 0 BE B0 it ) 28 6 1R /K
VXT3 BE R A TS E AN K 3% 5 T IIAR 58 45

RS FATI X T A5 KR AR it UK AR
WA ERA K, AU 2SRl 8 54
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Fig.2 Nitrogen recovery efficiency and Nitrogen physiological
efficiency of rice in different amino acid soluble fertilizer
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