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Effects of different types of organic fertilizers on rice yield and quality

LIU Hong-jiang', GUO Zhi', ZHANG Yue-fang', SHENG Jing', ZHOU Wei', LIU De-kun’

(1. Institute of Agricultural Resources and Environment, Jiangsu Academy of Agriculture Sciences, Nangjing 210014, China; 2.Agricultural and Rural Bu-
reau of Houbai Town, Zhenjiang, Jiangsu Province, Zhenjiang 212444, China)

Abstract: In this study, a field plot experiment was conducted with Nanjing 46 as the test material. By setting no ni-
trogen fertilizer, conventional chemical fertilizer, and organic manure ( chicken manure, pig manure and sheep manure )
instead of 50% chemical fertilizer as the base fertilizer, a total of five treatments were used to explore their effects on rice
yield and rice quality. The results showed that compared with conventional chemical fertilizer treatment, 50% sheep manure
organic fertilizer treatment significantly reduced rice yield, but significantly increased the head rice rate and viscosity of
rice, significantly reduced the chalkiness rate and chalkiness degree of rice, and significantly reduced the rice’ s hardness,
impairment, recovery value, and peak time, so that the quality of rice was significantly improved. Compared with the con-
ventional chemical fertilizer treatment, different types of organic fertilizers replacing chemical fertilizer basal application all
reduced the protein content of rice and increased the gel consistency of rice. However, different organic fertilizer treatments
did not significantly improve most of the rice quality indicators. In summary, applying different types of organic fertilizer in-

stead of chemical fertilizer as base fertilizer could improve

U 7S B B .2023-03-30 rice quality to different degrees, especially 50% sheep
HEETE LG R A B A4 H [ CX(22)1002] manure organic fertilizer treatment could improve rice
VEZ RN KNLTIT.(1979-) , 3B YTIREEMI A, T+ WIAFFT 5, 235 quality more obviously, but the rice yield was reduced un-
Figoll A A RRE 22 B AR BAE B, (E-mail ) Li- der this treatment.
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1.1 RIEH R

AWFFET 2020 4F 2021 AFFE VL H5 48 BT 4]
AW PGIAT (31°50'N, 119°09'E) #EFT, iZ X HIE )&
T BB EF XS, J Y BT Y 2 XU, AR
SRR 15,3 C, P EARE T 10,0 °C L id FAE
YA 2 227 d., AEREKEL 018.6 mm, 4F H JRY
292 150 h, HIEFTHL M # e+, FECR AL R
PR, TR ek 2/ & & 1. 73 g/kg, B
Frim 0.61 g/kg, HUSUA F i 118. 92 mg/kg, HALBE
Trim 14,43 mg/kg , B 5 1= 121,93 mg/kg, A AL
JE i 27. 53 ¢/kg , 450 1. 23 g/em’, pH {H 6. 65,
1.2 Rt

DA B FH A IE 18 D7 v ool B Rl BRI 1
Tt P43 5024 270 ke/hm? 90 kg/hm? 135 kg/hm?,
DAASit A B A 2 (% BE, DR 4 By 2% g2
FEERAHUICE R R 50% I ry b3, 3t 5 A4~

AbEE NXEAL 0. 067 hm®, 3% 3 IRE R, DIA
BUAE il e 09 0% o B e H 3 A DL i &=
FROT AT UACIEACRS . N [F] 258 HLIE 7K
G FEa RN L, A RS 15% N 15%
P,0,.15% K,O ({582 A0, 761 56 i 5 o fic i R R
(7 46% N) JIBERES (&% 12% P,05) VAP (%
60% K,O0) #hSFABEH IR 40 & i, ANz %R 50%
A 20% 57 BERE 30% FEFERE , BEAE B AR FLAS [R] 2%
U ML 5B TR ERTVE LA,

HERK R RN EE 46, T 2020 4E 6 H 8 A
B 11 H 6 Hiksk;2021 456 H 8 Hiffk, 11 A 8 H
WeHk , HLRRATIEEX BRI 30 emXx 12 em, £ 73~ 4
Wi, KHEAKER .6 H8 H-7 H 13 HRME
IKHEBE (295 em) ,7 A 14 H-8 A 6 H 2 WK
JER I, 8 A 7 H ZYLHEITT 10 d SLAT7RIBRFERE, FL
b b AR By X e FEOK R 0 o s = AR R R 2R A T
F1 FEXBEHEKS HHE

Table 1 Water and nutrient contents of different types of organic

fertilizers

Ak MU A Mk A 24 HH A B

ey mpue R BRI SREE R
2020 g% 27.5 1.81 1.27 1.92
biiE 26.3 1.63 1.34 1.87
I 27.1 1.16 1.08 1.35
2021 3% 29.3 1.74 1.26 1.96
UIiE 28.1 1.61 1.31 1.83
FE 28.7 1.18 1.15 1.39
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Table 2 Yield and its components of rice under different types of organic fertilizers application conditions

s R % oo L v g

h I ) e T e ()
2020 At L 310.8¢ 102.1b 93.6a 24.70b 732.8¢
H AL 410.3a 115.1a 90.1he 25.21a 1072.1a

509% Xt 3 398.8b 114.8a 90.4b 25.14a 1 039.6ab

50% %43 399.2b 115.2a 89.9bc 25.27a 1 045.0ab

50%F3% 397.5h 112.2a 89.2¢ 25.25a 1 004.9h

2021 At e 248.7¢ 106.5¢ 98.2a 25.83a 671.5¢
B IALAE 355.9a 121.6a 92.1¢ 24.87¢ 990.8a

509Xt 3% 343.0b 116.2b 96.6b 25.40b 977.9a

50% %% 347.6h 116.6b 95.9h 25.33be 984.2a

50%F-3% 342.1b 116.2b 95.1b 25.13be 949.9h

[l —4E 0 [ FU B 5 bR A AR NG PR R 28 5 3 (P<0..05) .
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Table 3 Rice processing quality under different types of organic

fertilizers application conditions

i s AR foew bR

2020 At ZAE 85.09a 76.73ab 69.71a
R 84.73a 75.96b 66.92b
50% 353 85.04a 76.80ab 67.04b
50% %3 84.84a 76.67ab 66.71b
50%F3¢ 85.31a 77.20a 70.50a

2021 AR 83.27a 75.53a 70.93a
H AR 83.00a 74.60a 67.10b
50% X535 83.50a 75.40a 70.47a
50% %3 83.43a 75.63a 71.23a
50%F:3% 83.33a 75.10a 71.10a

[l — 40 R F B 5 b AN Rl /NG R 3R 28 5 3 (P<0.05)
R4 AEEBEVIEHEAZG TR R RR

Table 4 Appearance and grain type quality of rice under different types of organic fertilizers application conditions

ALY S A

223 REEAANICKR E4 THEGEEL
kG BRSNS s, 2020 4F 2021 4ERE K
B S B DA i RN A B AR AL, R S Ak
i, 3 A HUIE AL FRAE K (724 8 11 BT 3 o LU
FAL AR AL B AR 5. 26% , 25 5 343k W3 K F-, 2020
AF 2021 AFAEK 1) IS BE 15 LA H IR A Ak B £ /)N
ATt AR AL BE 3 4N HLAE A B A A ok i B B )
FZRTHMACICAL B, 2020 4FF K B 4% TE &
PR R AL B =, H A AE AL BARAIG, vT U jite
FHA HLAE Lt & A0 Ak IR Ak BR80T A8 K B BE e 7
W, 2, SEMALIEAL AR L, 3 AN HLIE AL BE AL
FEOR R (0 s B AIG, AR AR K, RS VE M B
PRt , AR 28 B R 5B R B B T

) 5 RIS RRE g HIEE s

2020 AR 4.68a 2.78a 1.69a 4.04b 1.77a
B IALAL 4.53a 2.66h 1.71a 6.63a 1.66a
50% 393 4.65a 2.75a 1.70a 5.67a 1.47ab
50% 32 4.67a 2.76a 1.70a 4.38b 0.91b
50%F-3% 4.63a 2.73ab 1.70a 2.52¢ 0.60b

2021 AR 4.87a 2.98a 1.63a 4.30b 1.49b
W RALAE 4.87a 3.04a 1.60a 6.90a 1.92a
50% X% 3% 4.87a 3.04a 1.60a 4.97b 1.48b
50% %% 4.83a 3.02a 1.60a 4.33Db 1.36b
50% 3% 4.83a 2.96a 1.63a 2.97¢ 1.17¢

[l —4E 0y [ S Bl 5 b A A RN PR R 22 5 8.3 (P<0..05) .
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Table 5 Cooking taste and nutritional quality of rice under differ-

ent types of organic fertilizers application conditions

R fbE El({%)@g Eﬁ?ﬁ E%ﬁz@jﬁ)}é‘g

2020 A 7.10¢ 82.35a 11.82a
A 8.77a 80.62b 10.21¢
50% X% 3% 8.24b 82.31a 10.76b
50% ¥ 3% 8.37b 82.58a 11.03b
50% -3¢ 8.32b 82.47a 11.34ab

2021 AN A 7.23¢ 74.20a 10.73a
H AR 8.10a 72.93b 10.17b
50% X% 3% 7.74b 74.17a 10.47ab
50% 3% 7.77b 75.13a 10.30b
50% 3% 7.51be 74.67a 10.43ab

[l —4 0 R FU B 5 bR A AR NG PR R 22 7 3 (P<0.05) .

224 TRIEBAIACKED KM T 4K RVA 545
AEAE AN 6 BT/, 2020 4F 2021 4F K Y R A B
FE IR FERE WEAE B B8 B A A A 34 DA o LA I A 31
BAK,3 A VUL B &, 7E 2020 4F 2021 4, A
(R BEAR K (R T X5 A T, HLLL 509% F3E A HUIE
SR PRI AT, AN [l b B ] 1) 25 57 22 3K 3 Wk 3 KK, AE
2020 4F 2021 4F , AR FERE K A9 [ 2 AE WL 50% -
ZEAT MU AL 3SR AT, 308 0 Ak 3L ] 1) 22 S 3k 3] Jd 250K
- WAL ) S s A it S 0 {1 280 B ()BT, Ao 1]
i, RAROKRIE B b 5 B I 2 IR, ARHIFSE 45
R TEH AALIE AL BE AN 3 A LA AL FE A, 2020
AF 2021 AR R 3 DLE AL IC A B & . 7E 2 4
IRy A F IR 2 R RE, Bk
SRR 5w AL IR AL BAR L, 50% -2 HLAE b
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Table 6 RVA spectral characteristics of rice under different types of organic fertilizers application conditions

L MW RRRE RAEE meee e meg SIOTE BHCRE

2020 RiiEAE  2797.0ab  1728.3ab 2 289.5ab 1 068.7a -507.5¢ 561.2b 6.41ab 71.08a
EHALA  2663.2b 1 648.8b 2 208.5b 1 014.3b -454.7b 559.7b 6.62a 71.48a
50%%4%%  2831.2a 1752.3a 2 321.0a 1 078.8a -510.2¢ 568.7b 6.36b 70.94a
50%3%4  2801.2ab  1757.0a 2 376.7a 1044.2ab  -424.5a 619.7a 6.41ab 71.35a
50%F#  2870.2a 1 796.0a 2318.0a 1 074.2a -552.2d 522.0¢ 6.30b 70.83a

2021 A 2581.3ab  1591.0ab 2 233.0a 990.3ab  -348.3b 642.0ab 6.34ab 71.09a
HHALI 2 447.0c 1 501.0b 2173.3b 946.0b -273.7a 672.3a 6.58a 71.75a
50%%8%  2526.3b 1557.7ab 2 197.3ab 968.7ab  —329.0ab 639.7ab 6.28b 71.13a
50%%%4%  2587.0ab  1552.3ab 2 207.3ab 1 034.7a -379.7¢ 655.0ab 6.36ab 71.01a
50%FF 2 604.0a 1 605.7a 2 210.0ab 998.3ab  —394.0c 604.3b 6.24b 70.69a

[l —4E 0y [ FU B 5 bR AR NG PR R 28 5 3 (P<0..05) .
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HEALFRFN 3 AN AILAE Ab P 457 5 35 B ARG T R R Al S
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Table 7 Taste value and appearance index of rice under different types of organic fertilizers application conditions

RO pieL SRR i 37 R - E BRME
2020 At e 8.19a 5.99b 8.17ab 8.05a 84.54a
B AR 7.83a 6.32a 7.74b 7.81a 83.19a
50% W 3% 8.21a 5.77¢c 8.14ab 8.10a 85.38a
50%%53% 8.10a 5.84bc 8.07ab 8.06a 85.22a
50%F3% 8.22a 5.86bc 8.40a 8.23a 85.32a
2021 ANt ZNE 8.27a 5.98b 8.17b 8.10ab 83.88a
HHALIE 7.97b 6.26a 7.86¢ 7.97b 82.44h
50% W5 3% 8.34a 5.93b 8.12b 8.16ab 84.39a
50% %3 8.29a 5.87b 8.18b 8.23ab 84.51a
50% 3% 8.36a 5.84b 8.35a 8.28a 84.72a

Rl —4F 0y RSV BAE A b ARG PR R 2257 B3 (P<0.05)
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