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R FH L [R] B AL X 2 3250 7 9 - 18 i e SR R K %
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B — B T IR P R A R A
AR IS S8, Bk R 7K AR 3R 55 3 KR I B S A 4
TR TT R S K OB 75 4 R I A R R R
IR 35 KB I B RS 15 d KRR 2 MR, £
TPk R R PR EE (B 10 7O — L) |
MREEH (53 10 7 — AT AL KT £ 50 7 BE
L/l

A R TR RE RS AR A IS 15 d (T4
PyE 3 e A CTP-4) M 4 7K R it 2 38 VA&
o N T INR2E U E R S8 —AE 9:00—10:00
HEAT A Ab BRI 2 {H

B2 2 (DMRT 2 3t 56 #4722 5% Wb
EHEAY,
2 #R50Pr
2.1 AELEKTEES KM

¢ 2 ) M1, AR B 1R AR R bR P2
RTREL 6.9 d. 8 CK #£ AT 7 3. 1 d; Hik oy ik
B2 PR RT3 .4 CK AR 2.7 ds H.
ALER 1 FNALEE 2 %5 CK Ah #2530 e 3 (P<<0. 01),
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2 AbBE 3 T EMEE S WA T 440 2~3 i PR i g 1R K A I Ak BT K R U B
TKRMREK R, A 1104 em, 508 2 TR FEH & REKAERKEHEZCRREL.
PE2E R, W TR 3 AL B 4, UL WIS AR

®3 AEEELENAFBER 15 JEREKSRKIZMN

it H by T L T A T eI & JIER JeAkxX T B CKER/ %
KR /cm 1 22.8 aA 18.9 aA 21.6 aA  23.6 aA  18.8 aA 20.5 aA 22.7 aA 21.3 aA 13.9
2 21.2 aA 18.5 aA 22.9 aA 22.7 aA 18.1 aA 20.1 aA 21.6 aA 20.7 aA 10.7
3 21.6 aA 18.1 aA 21.3aA  21.6 aA  17.6 abA 18.9 abA  20.9 aA 20.0 aA 6.9

4(CK)  20.3 bA 17.6 bA 19.3 bA  20.4 abA 16.5abA 17.8 bA 19.1 bA 18.7 bA -

MK/ em 1 12.2 aA 10.9 aA 11.8 aA 11.3 aA 10.6 aA 11.0 aA 12.2 aA 11.4 aA 15.2
2 11.6 abA  10.3 aA 12.1 aA 11.0 aA 10.1 abA  10.1 abA 11.9 abA 11.0 aA 11.1
3 11.5 abA 9.7 abAB 11.2 aA 10. 4 bA 9.9 abA 9.5 bAB 10.6 bcAB 10.4 bAB 5.1

4(CK) 11.1 abA 9.1 bAB  10.6 bA 9.9 abA 9.5 abA 8.9 ¢cB 10.1 bAB 9.9 bcAB -

2.2.2 & EAMREET @R 4 THLEEE R AhPR 1 S0P 2 B3 TR EHER.EEST

W10 JCE YR e AR B A A d L, A0 00 R 31,6 g AbEE A4 MREEEAUE R S AL B 1 S4B 2 T W

30.9 g, 8 CK 20 16, 1% A1 19, 7% s Hk ol PEZES W S TAL B 3 402 4, Ui UA RS Ak AT

AEFE 2,10 FOFHRRAEE 30,2 g MREEE 29,9 g B8 2~3 d I PRMOME & L R K IR B X K R IR 5 15 d

CK 4388 11. 0 %0 Fl 15. 900 s MRfif S A (A e 19 BEE 10 OF- R MR fif J AR i A0 15 I AOR 45  3
F4 FRAGELEXNKBEER 15 dEREGEENRESHHMN

i ARES O OWRMATE TR GEEGT RRW MR FIER JbAKIK P B CKERE/Y%

Rt E /[ge (1070 1] 1 34.2aA  31.9aA 30.5aA 32.6aA 25.8aA 33.1aA  33.1aA  31.6 aA 16.1
2 33.6 abA  30.7 abA 28.6 bAB 31.7 aA 24.3 abA 31.5 aA 31.2 abA 30.2 abA 11.0
3 33.1 abA  29.8 abA 28.3 bAB 27.7 bA 22.9 bAB 30.4 aA 30.8 abA 29.0 abA 6.6

4(CK)  31.9 bA 28.1 bA  26.3 bA 26.9bA 21.7 bAB 28.1 bA 27.6 bA 27.2 bA -

Wt /(g (1070 1] 1 32.4aA  31.6aA 30.7aA 30.6aA 27.9aA 31.1aA 32.6aA  30.9 aA 19.7
2 31.6 aA 30.6 aA  28.2 abA 31.5aA 27.4 aA 30.2 aA 30.3 abA 29.9 aA 15.9
3 30.7 abAB 28.9bB 26.4 bB 28.8 bB 25.5bB 28.8 bB 28.2 bAB 28.2 bB 9.3

4(CK) 27.3 bB 25.4cC  24.5¢C 25.6 bC 23.8cC 26.9c¢cC 27.1cB 25.8cC -

2.2.3 BB EATEEIESE RERS THL L3 AbEE 140 FE 2 4b B3 KRR B RS AR AR H
KBRS . 7 IR KRB T 15 dfg 42 Er i CK 38m 9. 2% ~21. 2% ; H
Ay 15.4 mgeg '8 CK #2532, 8005 HIK b 1 KRR M AR S m B S, SPAD {H
AR ER 1, R0 SO A AN 13,4 mgeg LB 40,6, 4080 2 k2, SPAD {4 39. 5. 40 H 1 40 HE 2
CK #m 15. 520 RO AL B 2 2R AP A S TREMEXER AMWE D& T4 3 A 4,
HOH13.2 mgeg LB CK R 13.8% . AR 3 9 U B it FH A R 326 0% M B GR  AE XoF /K e i A g o
PR AU i A AL B 25 Sk i B KO U R RS s A SRR T (Bt B R % A IE s SR
G 0~3 d Wi AR R 2 5 kg (667 m”) ' AYAb BE AT,

Xof KRR I AL B 4R A W R A A A
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2 LR - B FERI 2 ko ok L A % 6

®5 AAEEBLREXMAEBH ISIEHFENHEESENZN

TiH ARBE - LB T e T MEINE FiER dEkkX TH o B CK R/ %
AR/ (mgegH 1 13.5bB  14.1abB 13.0bB 12.4bB  13.8 bB 14.5abB 12.6 bB  13.4 bB 15.5
2 12.9bB  13.9bB  12.6 bB  13.0 bAB 14.0 bAB 13.3bB  12.9bB  13.2 bB 13.8

3 15.1aA  16.3aA 15.8aA 14.2aA  15.6 aA 16.1aA 14.9 aA 15.4 aA 32.8

4(CK)  11.2¢C  12.6¢C  12.5bB  11.3c¢C  10.7c¢C 11.2¢C  11.9c¢C 11.6 cC -
MR R AR/ 1 41.1 abAB 45.4 aA  39.5aA  38.2aA  37.3aA  43.6aA  38.9 aA  40.6 aA 21.2
SPAD fH 2 42.3 aA  43.8 abA 36.9 aAB 38.3 aA  35.9 bAB 41.4 abAB 37.6 abA 39.5aAB  20.8
3 36.6 bB  38.1bB  35.7 bBC 33.8bB  34.2 bBC 37.2bB  34.4 bB  35.7 bBC 9.2

4(CK)  33.9¢C  35.8¢C  31.7c¢C 31.2beC 30.6cC 35.4c¢C 32.1cC 32.7cC -

2.3 AEMEIEAENKBHIEMTE LFYHE 2.3.2 FF A0 1 0H 2 fabH 3 KRE- &

B % M A2 CK B 2. 7% ~6. 3% 33 15 B 42 3 i /K ¥ A
2.3.1 3 W16 AT AbHE 3 KR A EERL  GUHERR K AL - ORI L IR e Xk K R 5 Y
B CFRIN 24,6 BT B CK 4 70400 e IMAA e BEROCR . BARERIUN A B 1> 40 3] 2>
AL 1,53k 24, 2 By B CK B8 5. 7265 SEFR 3, T A S T 24 7 6 43 ) Ol 653.9,638. 8
SR BR 2 SR SO 0 BERCK 23,8 Bk LB CK 1 632.0 kge (667 m®) ', 4% a5 b B[] 2 A 22
P&/ 3. 9%, AL FRBIKFE T BER R 22 AN EVNTE

R6 TRLENERBAKBLIENTENZM

5 H Ak 3 W PH T T AT LN eI B FIEE  dERIX TH B CK R/ %
SYEERL/ (BRey ) 1 27.1aA  23.8aA  24.5aA  26.4aA 19.3 abA 24.8 abA 23.3 aA  24.2 aA 5.7
2 26.4 aA  23.3aA  22.6 abA 26.6 aA  20.2 aA  25.5aA 22.3aA  23.8aA 3.9
3 27.3 aA 21.9 abA 25.1 aA 27.9 aA 20.9 aA  26.3 aA 22.7 aA 24.6 aA 7.4

4(CK)  25.8 abA 22.6 aA  23.7 abA 24.2 abA 19.0 abA 25.1 aA 20.4 abA 22.9 aA -

FEa/ 1 690.1 aA 643.9 aA 665.7 aA 710.5aA 610.0 aA 640.2 aA 616.8 aA 653.9 aA 6.3
[kg+ (667 m?) '] 2 683.3 aA 638.8 aA 632.8 aA 673.9 aA  563.3 aA 673.2 aA 606.5 aA 638.8 aA 3.8
3 675.6 aA  636.1 aA 630.3 aA 652.8 abA 558.3 aA 670.6 aA 600.6 aA 632.0 aA 2.7

4(CK) 666.8 aA 615.2 abA 599.4 abA 657.4 abA 543.0 aA 648.9 aA 575.6 aA 615.2 aA -

2.3.3 2¥E mFE 7. 53R AT 1 AL 2, 5% HEAH E i 9350 35 3K 48. 3 T+ (667 m*) !,
G 25 B, o 89, 62 TG (667 m?) 'L, AbH 3 BUR AR TE 3 Vi 28 B Al 25 R 25. 68 TG (667 m') s
I TR ZE HE N 66. 94 TG (667 m?) ' Hk K AL 3, 550 FRAR L 22 553025 22, 68 JEe (667 m) ',

RT7T AEAENKEEFUENFIG

E AL A / N T A/ TR/ B R/ AR/
[JC+(667 m?) '] [JC+(667 m?) 1] [kge (667 m*) '] [JCG+(667 m?) '] [JC6+(667 m?) ']
1 10 1 38.7 100. 62 89. 62
2 12 1 23.6 61.36 48. 36
3 16 5 16.8 43.68 22. 68
4 0 0 0 0 -

L ARER 1.2 B AR AER T R 24 T.3% 60 IC , BB AERI B FT AR BL 60 # - (667 m?) YA, BN TR AR R 1 I6- (667 m?)
RT3 A FH Bt 7K i B 4 FE Y TR BR R 4% 5 ke (667 m2) M AN T LA HE 5 0+ (667 m2)  HHEL K AEHE 2.6 J-kg HHEL.
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3 g R 26 A S A I TR 7 P S 7
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T 2022 4F AR A6 M IX 4 4R 3% 3 BUR R T4
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AR 2~3 d, P R,

T T ) LA oA R 8 D AR Ak
MR A IR AR e A OS2, sk IR DT

B A R e . AR S5 AR Ab 3R 2
BHARICT AL 1, P XONAE T A3 2 i
AT 1.8 Le(667 m*) R SE R K AL B L 4
Y 1.8 Le(667 m>) "MAEME MM HE, &K
AF 5 v S 0 A A= 0 TR R0 1 Ak 3 2 g i a3 R K
R A 1 ORRE 22, X5 EARTFE RN
g g R K X B SR bk AR K OB R
5 A5 5 WA D0 T T ) TR R AR — B0 AT e S R
Py T R0 B e T 0T G AS B SR AE RS AR AT 2~3 d
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JE VR 5~10 min, X AE 1 ¥R 5 ] BE 52 W T AR
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BE .

IKFERRTE AR BT 2~ 3 d T PR 06 it 4= 5 R K
AR 11,0 L+ (667 m®) " f i AL 5 =X, o] RAERAR
A H R 5 IE L AR 1 it 25 N A R R A 2
FETR 7K v NE X 7K A 7E A B B R A I W 4R
Tt E BRI AE K R ST MR R R, R SR
SRR FRKIR . R G EE S E B 7 Y
Jin 6. 3% 2T ALER 89. 62 JL- (667 m*) ',
4 5w

AR M it 22 35 1 7K i B 2 1 7K e AR 7 K 0k
D A KR A A . KRR IR AN Tt JE Ak B
2.7~3.1d, Ba&J5 15 d A& Bon ., IR KR
JE AL B 1 2 R K I AR+ S A P e AR B 2 1Y
FE P K A, bk e CK #8810, 7% ~13. 9%,
MK E CK #8011, 1% ~15. 2% kR fif B 48 CK 14
Jn11.0% ~16. 12 AR fif 8 4L CK 15, 926 ~
19. 7% PR 5 CK 3 3. 8% ~6. 3% . ¥ 44 22 %
s CK M4 48.3~89.6 JG+ (667 m®) ', ¥k
fe R PR B MY B L V20 T AU AR A
W WAL T 5 MLAL 3R 3 F CK.,
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Acid Water-Soluble Fertilizer
on Rice Greening and Yield in Seedling Bed

ZHANG Maoming

(Jiamusi Branch, Heilongjiang Academy of Agricultural Sciences/Jiamusi Crop Pest Science Observation and
Experiment Station of the Ministry of Agriculture and Rural Affairs/Key Laboratory of Major Crop Breeding

and Cultivation in Sanjiang Plain, Jiamusi 154007, China)

Abstract: In order to promote the high quality and efficient production of rice in the Northeast region, this study
used amino acid water-soluble fertilizer as the experimental material under the conventional planting mode of rice. The
experiment was conducted by spraying amino acid water-soluble fertilizer on the seedling bed as the rice rejuvenation
fertilizer. Four treatments and seven experimental points were set up to investigate their effects on the days of
rice rejuvenation, seedling quality, and yield. The results showed that spraying 11.0 L+ (667 m*) ' of basic
amino acid water-soluble fertilizer 2-3 days before transplanting resulted in an average of 6. 9 days of rejuvenation,
3.1 days earlier than CK; 15 days after transplantation, the plant height increased by 13. 9% compared to CK,
the root length increased by 15. 2% compared to CK, the fresh weight of the plant increased by 16. 1% compared to
CK., the fresh weight of the root increased by 19. 7% compared to CK, the chlorophyll increased by 21. 2%
compared to CK, and the nitrogen content increased by 15.5% compared to CK; The yield increased by 6. 3%
compared to CK, and the net economic benefit increased by 89. 62 yuane (667 m*) ' compared to CK. At the same
time, the data of amino acid water-soluble fertilizer + microbial inoculants and conventional fertilization treatment
were improved compared to CK treatment, but the overall experimental data was weaker than that of amino
acid water-soluble fertilizer treatment. Amino acid water-soluble fertilizer can reduce the number of days for
rice to turn green, promote rice growth, and increase yield and economic benefits.
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