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Study on the Effects of Different Cultivation Measures on Rice Yield, Root

Morphology, and Soil Physicochemical Properties

BAO Zeran, NA Yongguang®, SONG Dongming, QTAO Jinling, HE Mei, LI Jing

(Rice Research Institute, Heilongjiang Academy of Land Reclamation Sciences, Jiamusi 154000, China)

Abstract: This study selected rice varieties such as Longken 201, Longjing 57, Kendao 34, and Kongyu 131 to ex-
plore the potential effects of nitrogen reduction strategies on rice yield, root morphology, and soil physicochemical
properties. The results showed that the application of cake fertilizer increased the yields of Kendao 34, Kongyu 131,
Longken 201, and Longjing 57 by 274 kg/ha, 555 kg/ha, 210 kg/ha, and 487 kg/ha, respectively. In addition, the
study found that after increasing the application of cake fertilizer, the soil pH value increased by 16.07% compared
to conventional cultivation. In summary, optimizing cultivation measures not only significantly increases rice yield
but also improves root structure and optimizes soil physicochemical properties. These research results have practical
significance, providing effective technical support for improving rice production efficiency and promoting sustain-
able agricultural development.
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Fig.1 Effects of different cultivation practices on rice root length
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Table 1 Rice yield under different cultivation measures
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Cultivation Comple- g-hm™ Cultivation Comple-
Variety Thousand—  of grains grain Variety Thousand- of grains grain Yield
measure tion rate Yield measure tion rate
grain weight  per ear weight grain weight  per ear weight
Big34 WA, 95.78 1634 111.16 2521 9625 JER201  JEA 66.91 2522  78.64 2588 9208
e 96.84 17.94  131.16 2522 9435 KA 70.71 2851 7894 25.16 9337
WA 9526 17.65  130.64 2534 9757 WA 69.16 2694 7998 2523 9306
BEREDEAL  97.10 18.06 133.64 2536 9915 WHgHIE 7151 30.64  79.54 2503 9399
AZH  97.90 1534 111.16 2621 9601 HEM 7548 1648  77.64 2556 9101
HHARRT  96.54 16.64 119.64 2547 9641 WKL 69.54 2581 79.06 2576 9189
FEH131 WA 75.53 17.93 8244 1651 7561  Jekisy VA 85.61 2333 90.61 2551 8983
FEHRHERE  77.65 2139 8256 16.53 7864 KRN 9074 27.81 9041 2549 9504
WA 76.02 2069 8276 1652 7949 WSEA 88.16 2622 9035 2531 9515
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Fig.2 The effect of different cultivation measures on rice root diameter
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Table 2 Soil nitrogen, phosphorus, and potassium content under different cultivation measures

HRPR JEMLBR -
B Rhizosphere soil Bulk soil
EEW B - — — — - .
. . A Wi il s R Wi i il
Growth period  Cultivation measure
Nitrogen Phosphorus Potassium Nitrogen Phosphorus Potassium
content content content content content content
Sy Erp Y WA 2.15 2.53 4.46 2.44 2.65 4.35
K HE B 2.15 2.60 4.77 2.11 2.80 4.26
WA 2.07 2.55 4.41 2.10 2.77 4.32
L 224 2.67 4.95 2.62 2.93 4.93
A& 1.93 2.21 4.62 2.02 5.53 4.62
H R B 2.16 2.65 4.48 2.53 2.87 4.51
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Table 2 continued

R+ AR bR
Rhizosphere soil Bulk soil
HF W FeFEHiE P . — P . -
Growth period  Cultivation measure A B L e A W it R
Nitrogen Phosphorus Potassium Nitrogen Phosphorus Potassium
content content content content content content
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Fig.3 Comparison of soil pH values under different cultivation measures



24 B | | A A

504

AR X 4 pH H = A THRTHE- . UHIE & F F
AT Y oT R A B T & A L
Jo i, B A 0 G2 vl RE T, DD R R W T I
R NG iff O D0 3 o ek /b i R R K 4y AR
FLORRML T R HERR L g R o 3 DF IR Y
Rk 5 A it AR T pH B T TRACR e o B o
191, 1 58 pH (B AH B LRk 35 1S 0 16.07% . S Bt
T8 R IE A I Y g R e T A T AE L
A BT et IR, DT A KRR ) AR K A i
TIE B 551 o

3 % i

KA R EEENREEY , EIRERE %
4 AR HE A 2 T HR S R R 5 IR B AT YR Y 5
A FEXT LG A3 BT 1 6 TRk 35 48 it , D48 s AR 35 Oy
KX KA mAEm, 45 R KW BRI 34 . 2F
131 J B 201 MR RE 57 78 34 it D A J5 7 42 4 ) ik
F]T79 915.8 196.9 399.9 519 kg/hm®, 7E il
1, S it 34 %8 a0 AL G A EE T N B it DF IE A 1 i
B, e Bl 57 B AR K 38 4 2255 1 o 24.55% . 27.54%
F1 6.59% ; Jv B 201 HR 4K 48 K %K 43 51 Ky 36.48% .
11.48% 1 19.59% . Jp A 57 [ HR B A2 14 KR 4 5l
4 26.19% . 30.95% F1 35.71% , & B 201 AR H 1% 1
K E WK 29.26% . 31.70% F139.02% ., W58k K&
B, bifi 5 7K AR AR T A AR PR R B A AL
B EREEIUTRERASSE ., EATEENE, G
DERE J& 1 58 pH (B AH L # MR B 42 55 T 16.07% .
SV, 0 R 2 Ak A K R R B 1 i, A
DL AR T, R R AR RS IR T
HeRAb M
S % Lk
T HE B LB 2T A TR AR AR e R AR R B

AR BB TEA R 2741, 2023, 39(2) : 567-575.
JIANG W Q, CHE Y, LI K, et al. Current status and prospects

[1]

of key rice cultivation technologies in Jiangsu Province[J]. Jour-
nal of Jiangsu Agricultural Sciences, 2023, 39(2): 567-575. (in
Chinese)

WAL X R T AR A MUK R HOR S L
B R (1 T35 B2, 2022, 50(22) - 46-55.
CHANG C Y, WU J A, GAO M Y, et al. Research progress on
organic rice mulching cultivation technology and machinery[J].
Journal of Jiangsu Agricultural Sciences, 2022, 50(22): 46-55.
(in Chinese)

A B, R A A L B ST R R e A8 X KRR i e O 6 A
KR IEHORN. P E AR, 2022,28(2) : 88-90,93.
CHEN S L, CHEN J J, CHEN H Z. Rice variety selection and

[31]

[4]

[51]

[6]

[7]

[ 8]

[10]

[11]

[12]

key cultivation techniques under the rice=shrimp farming model
[J]. Chinese Rice, 2022, 28(2): 88-90, 93. (in Chinese)

MR E R, B 8%, 4 LTy JE 4t 0, T B T K R R
B H AR (1. P R K, 2021,27(3) : 78-82, 88.

HUAI B D, YAN F C, CAO Y X, et al. Experiment on green
functional rice cultivation techniques in northern cold regions
[J]. Chinese Rice, 2021, 27(3): 78-82, 88. (in Chinese)
WL, XIRA B AT, A5 il O G B R ™ i T S
FIEFI AR m )] AR Je A0l B2 ,2024,49(1) : 1-6.
JIJ H, LIU S Q, MA X Z, et al. Effects of nitrogen application
on yield, quality, and nitrogen fertilizer utilization efficiency of
northern japonica rice[J]. Journal of Northeast Agricultural Sci-
ences, 2024, 49(1): 1-6. (in Chinese)

PR B S & R ER KRR EES
JEE[I]. P E Al L2, 2021, 54(7):1301-1321.

ZHANG H C, HU Y J, YANG ] C, et al. Development and pros-
pects of characteristic rice cultivation in ChinalJ]. Scientia Agri-
cultura Sinica, 2021, 54(7): 1301-1321. (in Chinese)

COLAK Y B. Comparison of aerobic rice cultivation using drip
systems with conventional flooding[J].The Journal of Agricultural
Science, 2021,159(7-8): 544-556.

bR ROR S AR R T R R IA R G e R K
R S I DI A 2 SRS 198 5 R (D). o 1 Al R 2 2 3T, 2023,
28(12):39-53.

ZHAO J B, HU X, XU C Y, et al. Effects of straw return
coupled with nitrogen reduction on rice flag leaf photosynthetic
physiological characteristics under high temperature[J]. Journal
of China Agricultural University, 2023, 28(12): 39-53. (in Chi-
nese)

B AT B 2R R, AT A 2R R A K R R I s B
FEHFABFIN] BARFAR, 2023,37 (11) :2268-2277.

SHI L, SHI X X, LI Y, et al. Research on nitrogen reduction
technology for rice spike fertilization in Rudong meadow soil[J].
Journal of Nuclear Agricultural Sciences, 2023, 37(11): 2268~
2277. (in Chinese)

AT, X0 s, B, S KRR A ke O B A e 1.
FAeAOl B ,2023,48(2) : 1-5, 113

CHEN L, LIU W, HE Q, et al. Effects of direct—seeding cultiva-
tion on rice quality[J]. Journal of Northeast Agricultural Sci-
ences, 2023, 48(2): 1-5,113. (in Chinese)

L. WO B Bk L RIS P B AR R
st SO 52 080 [T, 7 g A0l Bk, 2023, 52 (10) 2 14-21.
ZHANG K, CHEN M R, LIU Q Y. Effects of nitrogen reduction
and density increase on yield and rice quality of indica—
japonica hybrid rice[J]. Henan Agricultural Sciences, 2023, 52
(10): 14-21. (in Chinese)

B, BT A HTER AR R 2 R U A Y %S
SRR 7 Rl SO B R 0 £ 5 (D). TR A R 27, 2023,
51 (18):34-39.

HUANG Z C, YAO Y, FU D H, et al. A review on the effects of
basic seedling density and nitrogen management on rice yield
and quality[J]. Journal of Jiangsu Agricultural Sciences, 2023,
51(18): 34-39. (in Chinese)



34 B IR A AN AL R R X KR i AR R A AR A R D5 25

(131 =z, JA e , b i, 45 . A I i 0 T o 1) J22 388 DX R 2 e 7
St T 17 7K 0B AL 2 XU 1) 5% 0 (). v K R R4, 2023,
37 (5):518-528.
YUAN P, ZHOU X, YANG W, et al. Effects of fertilizer reduc-
tion and nitrogen—phosphorus application on yield and the risk
of nitrogen and phosphorus loss in the Dongting Lake double—
season rice arealJ]. Chinese Rice Science, 2023, 37(5): 518-
528. (in Chinese)

[14] GAO S ], Z0U G P, CAO W D. Effects of milk vetch (Astraga-

lus sinicus) as winter green manure on rice yield and rate of fer-

[15]

tilizer application in rice paddies in south China[J]. Journal of
Plant Nutrition and Fertilizers, 2020, 26(12): 2115-2126.
TEWL, B RME , 48 T 7, 55 . 90 801 40 00 /K R ™ kit BRI L
SENE T BRI TSR A B, 2023, 51 (17 ) : 86-90.
WANG F, HU D P, ZHENG Y T, et al. Effects of nitrogen re-
duction and potassium increase on rice yield, quality, and soil
fertility[J]. Journal of Jiangsu Agricultural Sciences, 2023, 51
(17): 86-90. (in Chinese)

ARG L ASE)

T T v e e e e v e v P T T e L v e v e P e e T T R R e M M N e e e e N

(FRIARWBEMEITESE

CRAEAR N BT ) 2 55 AR RO B2 Be (b B RO B A A BUE b0 ) B iRl 25 5
FeE AT . 2011 Ji 2017 R AP SOOI F), 3 MR — T AR TR A RV BORTE R

BAEFARE T — K, 2 B 5B 45 5

LS55 It E T . B AR GE OB A

BRI ISR A TS HE 8 AR £ 3h 2, AR A A ML B 2 JR ) Al Bl Bl AR HOR A Z Akl
B R . REA Y E RO AR EOR AR ORI R R B R

Al 225 A= B b I T AR

CAR AU AR B 22 ) 1 [ 4 16 23 TF K A7, 355 4% P50 i 1) 8% v SCIB PR i A 3
i K55, ) KA R A AR BHIE A B AR HARAE T 5L ARl A= 7 4 B RO B

A2 U AR R 55

(FRALLNBZEY WA T, &M A 25 B H R, TS 1SSN2096-5877 CN22-1376/S , i
EM 16.00 7T, £ 4F 96.00 7T, WB &AL S 12-71, & EH & B 5 (Fr) H Al 3T 1, 1T % 78 7]

il B 1) A ) Gt 48 5T ), AN 5 WACHR 2%
B 38 :0431-87063151
E-mail : jInykx@163.com

Mo Ak AR KR T AR A R 1363 5 CRAL AR B2 ) 4 48 51

MR B4R 75« 130033



