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Effect of soil fertility on grain quality of good—taste
double—season rice cultivars
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(Key Laboratory of Crop Physiology Ecology and Genetic Breeding, Ministry of Education, Jiangxi
Agricultural University , Jiangxi Agricultural University , Nanchang 330045, China)

Abstract: [ Objective | Soil fertility is a pivotal factor influencing rice yield, while its impact on rice
quality remains unclear.This experiment aims to explore the effects of soil fertility on the grain quality of good—
taste double—cropped rice, thereby simultaneously improving the grain yield and quality of double—cropped rice.
[ Method ]In this study, a field experiment was conducted in low—fertility (F, ) , medium—fertility (F,,) , and high—

fertility (F,,) rice fields with the same red soil parent material , using Xiangzaoxian 45 and Taiyou 871 as early
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and late rice varieties, respectively, in order to clarify the effect of soil fertility on the grain quality of double—
season high—quality edible rice.[ Result | The results showed that compared with FL, the milled rice rate of FM
and FH treatments increased by 1.0 and 3.2 percentage points, respectively, and the head rice rate increased by
1.4 and 1.6 percentage points, respectively, in the early and late rice seasons.. Compared to F,, Fy and F,
decreased the chalky grain rate by 1.3% and 3.5%, with the chalkiness degree reduced by 1.2% and 1.5%,
respectively. Compared to F,, the content of amylose decreased by 3.7% and 7.0% in F, and Fy;, while the gel
consistency increased by 20.0% and 37.5% , respectively.In the viscosity characteristics of rice flour determined
by the rapid viscosity analyzer (RVA) , both the breakdown value and the final viscosity showed a decreasing
trend with the increase of soil fertility, while the setback value increased with the increasing soil fertility.
[ Conclusion | The processing quality, appearance quality, cooking quality and nutritional quality of double
cropping high quality rice were improved by increasing soil fertility , while the RVA profile characteristic value,
which represented the eating quality to a certain extent, had a tendency to deteriorate.

Keywords: soil fertility ; red soil ; double season rice;rice quality
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Tab.1 Topsoil properties(0-15 c¢cm)at the experimental sites with different soil fertility

M) 2/ AL/ A il fit 2/ ALY A/
) . pH (g-kg™) (g-kg™) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™)
Soil fertility
Bulk density ~ Organic matter Total N Alkaline N Available K Olsen P
fReAE s . 5.2 1.3 20.3 1.2 105.0 60.0 10.1
Low fertility
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Fig.1 Rainfall and daily average temperature at the experimental site
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Tab.2 The impact of soil fertility(F)and season(S)on the milling quality of double—cropped rice

AR SR Variation sources HE K 2/% Brown rice H5 K 2 1% Milled rice ks K 2 /% Head rice
40 1 (F) Soil fertility
F, 80.7¢ 64.6¢ 56.3b
F, 80.9b 65.6b 57.7a
F, 81.5a 67.8a 57.9a
15 (S) Season
T4 (Early) 79.7h 62.1b 51.9b
i FE (Late) 82.4a 69.9a 62.6a
F-values

F o ok o

S ok ok ok

Fx S * * NS

Fy By F 20 R P A I ) R W9 6] /NS S R 3R R L I D7 RN (1 R RO 22 57 3 . #(0.01<P<
0.05) 1 *#(0.001<P<0.01) #7n RN IS BN R . NS I3 22 5 (P>0.05)

F.,F,,F, denote low, medium, and high soil fertility , respectively.Different lowercase letters in the same column indicate that
the main effects of the soil fertility and season are significantly different.Significant main and interactive effects are indicated by *
(0.01<P<0.05)and **(0.001<P<0.01).NS indicates non-significance (P>0.05).
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Soil fertility and seasons significantly interacted to affect the brown rice rate (a) and milled rice rate (b).F,, F,, F, represent
low, medium, and high soil fertility, respectively.Different lowercase letters indicate significant differences among treatments (P<
0.05).The error bar indicates the standard deviation(n=3).
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Fig.2  Effects of soil fertility on the brown rice rate(a)and milled rice rate(b)
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Tab.3 The impact of soil fertility(F) and season(S) on the appearance quality of double—cropped rice

AR SRR EFTRLR % M 1% KL
Variation sources Chalky grain rate Chalkiness Length—width ratio

A S (F) Soil fertility

F, 16.2a 6.1a 3.4b

F, 14.9b 4.9b 3.5a

F, 12.7¢ 4.6¢ 3.5a

Z=15(S) Season
A (Early) 22.7a 8.6a 3.1b
M A5 (Late) 6.5b 1.8b 3.9a
F-values

F ok ok ok

S Ko ok ok

FxS * o NS

F By F 200 2  rh AN AL Ty 3 TS ) /NG 5 R 3R - SEAE T A0 2= B R 200 25 e 2 . #(0.01<P<
0.05) 1##(0.001<P<0.01) /i~ RN A ST AN 2 o NS I 7 22 5+ (P>0.05)

F,,F,,F, denote low, medium, and high soil fertility , respectively.Different lowercase letters in the same column indicate that
the main effects of the soil fertility and season are significantly different.Significant main and interactive effects are indicated by *

(0.01<P<0.05)and **(0.001<P<0.01).NS indicates non—significance (P>0.05).
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Soil fertility and seasons significantly interacted to affect the chalky grain rate (a)and chalkiness(b).F,,F, ,F, represent low,
medium , and high soil fertility , respectively.Different lowercase letters indicate significant differences among treatments (P<0.05).
The error bar indicates the standard deviation(n=3).
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Fig.3  Effects of soil fertility on the chalky(a)and chalkiness(h)of rice grains
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Tab.5 The Impact of soil fertility(F)and season(S)on the cooking and
nutritional quality of double—cropped rice

5 SR AR AR/ (g k™) BAETER i/ (gekg™) JEE A i fmm
Variation sources Protein Amylose Gel consistency
F3HEAE T3 (F) Soil fertility
F, 73.5¢ 185.1a 41.6¢
F, 76.3b 178.2h 49.9h
F 83.5a 172.2¢ 57.2a

H

Z=T5(8) Season

A (Early) 73.2b 194.4a 44.6b
MR (Late) 82.2a 162.6b 54.6a
F-values
¥ o - o
S sk Kk ek
F)(S sk sk NS

FFy F 33K A AL ) 3 [ S ]/ ING RS R AL Ty A2 i BN 22 B . *(0.01<P<
0.05) F1#%(0.001<P<0.01) 7R TR AIZE HAUN B3 . NS AT R 2% 57 (P>0.05).

F,,F,,F, denote low, medium, and high soil fertility , respectively.Different lowercase letters in the same column indicate that
the main effects of the soil fertility and season are significantly different.Significant main and interactive effects are indicated by *

(0.01<P<0.05)and **(0.001<P<0.01).NS indicates non—significance (P>0.05).
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Soil fertility and seasons significantly interacted to affect the protein (a)and amylose (b).F,, F,, F, represent low, medium,
and high soil fertility, respectively.Different lowercase letters indicate significant differences among treatments (P<0.05).The error
bar indicates the standard deviation(n=3).
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Figd Effects of soil fertility on the content of protein(a)and amylose(bh)in rice grains
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Tab.5 The Impact of soil fertility(F)and season(S)on RVA parameters of double—cropped rice

i i PRI o RERIED e BHGHIEC
Variation sources  Peak viscosity "5 Breakdown | " Setback  Consistency | "8
VlSCOSlI.y VlSCOSlI.y lemperalure
FHEIE T (F) Soil fertility
F, 3 848.2a 1940.6a  1547.1a 322652  -246.0c  1285.9¢ 80.6¢
F, 33848ah  18657h  14485h  3130.7b  -103.5b  1366.7b 82.6b
F, 3289.3b 18022b  13957¢  3015.5c 582 14593a 84.7a
Z=T5(S) Season
R (Early) 4163.0a 210292 20672a  3511.0a  -6514b  1480.7a 773b
27 (Late) 2 609.2h 1 636.0b 860.3b  2737.4b 41462 1260.6b 88.0a
F-values
P - - - - o o -
S sk skek ksk skek sk sksk skek
FxS NS s x NS = NS *

F By F 0 2 n A A S 3 . RSN/ ING i 3 AR 1 Ay g EERON 22 R B ¥ . *(0.01<P<
0.05) A1 (0.001<P<0.01) F/ AL M AN 3 . NS R #E 25 (P>0.05).

F,,F,,F, denote low, medium, and high soil fertility, respectively.Different lowercase letters in the same column indicate that
the main effects of the soil fertility and season are significantly different.Significant main and interactive effects are indicated by *

(0.01<P<0.05)and **(0.001<P<0.01).NS indicates non—significance(P>0.05 ).
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Soil fertility and seasons significantly interacted to affect the trough viscosity (a) ,breakdown value(b) ,setback value(c) ,and
pasting temperature (d).F,, F,,, F,, represent low, medium, and high soil fertility, respectively. Different lowercase letters indicate
significant differences among treatments (P<0.05).The error bar indicates the standard deviation(n=3).
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Fig.5 Effects of soil fertility on the viscosity of rice trough(a) , breakdown value(h),

setback value(c) ,and pasting temperature (d)
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