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B4 AR EHURAR(TL), R A A AUIEER S ANE(TR), B ARA PR A ENE(T3), AHEAE(CK), T1. T2 I T3
KRR (315 kg/hm?), FFIEHIAIRYS . WFFSSE R0 BoW BURIAL, A LA/ AU RS B3 T+ pH . 42T} 3%
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Effects of Partial Substitution of Organic Fertilizer for Nitrogen Fertilizer on Saline-alkali

Soil Improvement and Rice Yield Increase

TANG Qizhi', WANG Fan', SHI Jinze**, ZHONG Yufan', LIU Guangming®*, YAO Yutian®"

(1 Jiangsu Coastal Agriculture Development Co., Ltd., Nanjing 210019, China; 2 Institute of Soil Science, Chinese Academy of
Sciences, Nanjing 210008, China; 3 Jiangsu Coastal Development Group Co., Ltd., Nanjing 210019, China; 4 College of
Resources and Environment, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract: A field experiment was carried out to reveal the possibility and mechanism of partially replacing nitrogen fertilizer with
organic fertilizer to increase crop yield and improve soil quality, in which, Nanneng 9108 of the rice variety was selected for test,
and four treatments were set up (T1, conventional fertilization; T2 and T3, low and high amount of self-prepared organic fertilizer
replacing part of conventional nitrogen fertilization; and CK, no fertilization). The results showed that compared with T1, T2 and
T3 significantly reduced soil pH, increased the contents of soil organic matter, alkali-hydrolyzed nitrogen, available phosphorus
and available potassium, enhanced the activities of urease and alkaline phosphatase, significantly increased rice dry matter
accumulation, and increased grain number per spike, seed setting rate, 1000-grain weight and yield during harvest to some extent.
In conclusion, organic fertilizer can partially replace conventional nitrogen fertilizer to improve soil quality and increase rice
production.

Key words: Organic fertilizer; Nitrogen fertilizer; Rice field soil; Reduction of fertilizer
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KAt A HLAE LA o0 B AL ol LUA R 3 415
FEOPIRDE | B9 -G W T PE AN R L e T
WFFER M, A LA T LA a: S % BAR A SRS TRk
D, R IR Ty, KR ™ s B 2 i T Ut
AR TE LY, R R ORI KRS i AR 9 SCsE T
RO, BHREHEEVBR RV PRI AE,
TERNE it A AH R AR O0 T, A HLAE A A BC it mT 1A
SRR, SRR RS 20%, FF HEEE A PLIL
BUREAFNE T, 7RO W

F R ] A Y R i DX A 2 R T AR B R
HA—@mihor . APUBS R AR R UR ik
PR IR A T S A AL o A KA BoA
— R M 3 6 B 1 FIRE /K A B I8, o] A sk 6 i iy
M 5 AU, DA S Bk b, - 3 ) el R R
WA 28 b TR K RIS B A R A L 6 BI0R
PR RS TS, SRR R K A AR AR A & AL
BT A HUICRPEACTCH UL Al 1745 HX K R
PR B e SRk RSN O BIF TR o A IS T i A
T A2 85 0 R T R AN ] AT AL 3 2 AR A AE A X
X AR 77 A R RN B BIE S, B R RIS ]
A HUAE TS 73 B8 AQRUNE 52 B AR 08 7 e e e A 35
ok R BT REME , Ay Y5 U R B U e S8OR B AR T
FE B AR .

1 #MREFE

1.1 ARXHELR
BRI XA T WA & A RS w4 FH
INTIRE RS, & T WG 2 XU TR e S e [X

Fz1

AEBNREE 15 °C, AFEHREK R 1155 mm. iRX50 3
Moo b A3, R —, NEJI35) . FEFITET 0 ~
20 ecm + 2 EHEAPLE & ESY 10.05 g/kg, BAAE S
oM 64.19 mg/kg, B EN 80.40 mg/kg, HRL
W&o 13.50 mg/kg, 3% pH 4 8.50, T3E4Eh&
oM 1.62 g/kg, EREIRGIL T,
1.2 R w

PR FE SRR “REAE 9108, AE AR 129 d.
HEHERE MR — 4% (& N 150 g/kg, P,05420 g/kg,
K,0 0 g/kg), AIEHIRZE(F N 464 g/kg). ANLAECE
N 15 g/kg, P,0s510 g/kg, K,0 15 g/kg) i H FERECH,
HEME A N 43 40% ., 393 20%. ZEiE 35%.
WIRE B 0.2%. MGHRET 0.1%. 4k 0.1%.
0.1%. %F 0.1%, %y 4 3 TR E AU LI LR 7
i, WIS, AR IS A IS N
JCER DM A R IR TR S i
1.3 Rt

WK TG 2021 4F 6 H 13 H, Z55F 2021 4
10 A 27 B, RA/DXKIAE, HA/NX 50 m*. KK
i 4 b3 CK, A, RIS, T1, %
WA, FZEIMRE . SR 4D 15-15-15 B4
BB T2, MK AR HUIEEARE 5 BUEE ; T3,
i A A MUIE AR o5 M AL ; T1, T2 A1 T3
KSRGS kg/hm) BT, B b E 3
5o A B A i LR 1. AR O L
W, B 3.33x10° /X, &4 W, 478 25 cm,
PRIEE 12 em HoAx FH )27 BRAS it 5 24 M H0 BRRY i
—%,

& S ERHEBR 75 2 (kg/hm?)

Table |  Ferfilizer application programs for each treatment

fib JEEHE TEARAE Sy BENE WA fRAENE TRAENE
Tl WhR — 4% 225 JR%F 112.5 REFE 1125+ 400 150 JRF 1125 JRE 1125 JR#E 112.5
T2 WhIR — &% 225 +A HLAE 3 375 JRZE 75 JRZ T5+8 8 150 JRZ 1125 JRE 1125 JRE 75
T3 WAR 4% 225 +AHLIE 6 000 JR% 75 JRE 75+ A/ 150 JRE 75 JRZ 1125 RE 75
CK AN it fin e
1.4 NEEIRE A ZE N A SERE HEAE TR, Horh TR A AR .

T - S A P o K AR AR R R
FERLIN AT, Hoh LA e | AL IR LA L 84
FE KA R IR E I RE o R AE A rh BT 4
7, SRR CE LERFIZI B L3, (3P RAE
LI RAT RN Bk . LR T IR
&, WIS R QAN R, E
SERERLEY pHL AHLBT . SRR AR AL A

ROEP A S R e S e B O R gy (iR b sy
M), A HLTR i R R G R & 1 i AR 2
FE, pH 1 pH XS 10 5 Hok R ORI E, +
SR I PR SR FH 2R I A U U RR AN L vk e
1.5 HESESSH

R I #5095 SR FH Excel #E4T 4L #, R A SPSS
Statistics 20.0 FAFHEATEAE /30T, AN [F] b B TR] Y 22 57
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iz FXB 5 (Duncan) ik #1743 #1. R Origin
2016 FRAFUEATEIRGIVE, XAWFST 3RS rY 1 e
AR B AR R AT U3 AT, DAAS U RS A
G3AE R AN R Ah B A 458 2k R AROW AR 45 1) A AR A

2 ZER591Mh
2.1 BHIBBERSE R F AR X S H 1 B8 R 2
R M

A HLIE BB 23 AR U IE X - 498 47 B R 1 52 i) Ao
% 2 s AR AR AN T2 F0 T3 19+
B ER T A BT R, i 3 K R LB R
WA B, Horp T2 F0 T3 APHAY +HEZS T4 T1 Ak
HP T M 6.62% 1 2.94%, - HEFLER B B4R
4.35%, {H 3 ASAhFE [] i) 4 39 75 RFL B R 35 T
FXES T2 5 T1 AENEESKEERBE, &
T1 AMEERAIN T 12%, T3 % T1 AP 385 K Ei
MT 8%, (H-HZIEIREER . 755 Wit A &
f JE il b SEAT AT HILAE B 43 B A U AT DL — 2 e
P A SRR ALBRBE | AR LA E AR T L
Tk

x2 BIRHSBEREEEETHTIRYIEER

Table 2 Soil physical properties under condition of partial
substitution of organic fertilizer for nitrogen fertilizer

LB R A KR (%) HIEAE (g/em’)  HHESLBRRE (%)

T1 025+0.01b 1.36 £0.07 a 45.90 + 0.89 ab
T2 0.28 +0.01 a 1.27+0.07 a 48.14+0.98 a
T3 0.27£0.01 ab 1.32+0.05a 48.43+0.31a
CK 0.25+0.01b 1.35+0.03a 4541 +£2.35b

T [FSVEE /NG TR R] 2R A BRI 22 5 8 3% (P<0.05),
LESCE

22 ANESMIBRIENEHLIERIREFA

R RL

mFE 3 PR, 5 CKAHL, MEALAbEE T1, T2,
T3 AYREH -3 pH B4 PT R, 3 AR pH K
FNKITE A T1>T2>T3, H T3 4B R EKT T2,
T1 Ab3; £ 4b 3R 2 (8] (A AL ST AR 28 % i 2 T b
F2ES, AR T2, T3 4B HLTTRIBRRA & R
T T1 4B, HYh T3 AbFife; T2 A1 T3 4b3i+
HErb A O A S AR T WS, Hhh
RS BN T 47.00% F1 39.30%, B A
HOr BN T 23.89% F1 18.37%, T2 Fl T3 AbFH[H]
ToRFEES ZE LR, A YLUIEH AR E A AT LR
WSRO, 5 I pH WLERRE, RN R
e S TP AU RN AR
23 BUEESSBERRBXHEE L s E R

L g

A5 AL B 2 A U Ko AR D - g il 0% 2k 1y 5
Wi 7R (e 4), ACER T3 A FUR TR Bl ol i e
T1 ¥ 0, o S S R T1. T2 ¥4 Ty
SN2 S AN E; T2 W IEmER R IS e T1
R, (H A S S RS R T JE W
St T3 WIRBERG PR & & T T2, 25 BRnk, AL
TS A A SR AT L A T 3 R I R e e R it
(R PS4 T B, G ek T 4 s B o AT LA it FH o
FR 8 o T S S B B
24 BHUEBSEBERREN LIELRIGE A

G

R T BT A [ Ak B - 9 Bk BB 205 A
N, R R TEE TER A TN . gk S MR 6

x3 ANERHSBEREEZE T LR pH F5xH

Table 3  Soil pH and nutrients under condition of partial substitution of organic fertilizer for nitrogen fertilizer

ab pH A LT (g/kg) B A (mg/kg) A B (mg/kg) H A (mg/kg)
T1 8.41 +0.08 ab 11.07 £0.26 a 4037+1.10a 13.51+£0.15b 90.67 £2.89 ¢

T2 8.35+0.02b 12.82+1.37a 4565+ 641 a 19.86 £2.46 a 112.33+3.79 a
T3 8.20+0.07 ¢ 1292+2.42a 47.16 +£10.49 a 18.82+1.30a 107.33 £ 3.06 ab
CK 8.47+0.06 a 11.19+0.11 a 40.64 +0.81 a 1340+ 1.12b 99.00 = 7.00 bc

x4 AUEHSBERARFE TR LIREES

Table 4 Soil enzyme activities under condition of partial substitution of organic fertilizer for nitrogen fertilizer

b A AR (U/g) Jix A (U/g) BPEBERREG (U/g)
Tl 112.55 £ 4.19 ab 243.92 +10.43 be 5760.11+ 114.83 b
T2 115.24 £ 2.75 ab 25832+ 11.5b 9445.12+48.11 a
T3 11561 +1.76 a 316.05+11.45a 9915.77+39.47 a
CK 109.88 £3.46 b 22728 £9.74 ¢ 4402.73 £73.16 ¢
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x5 ERSETFHETER

Table 5 Principal component factor loading matrix

iy LESUKE A E DLEE pH AR BUA AR AU AR IREE SRR AR
F1 0.958 -0.821 0.997  -0.861  0.994 0.986  0.985 0.877 0.935 0.806 0.989
F2 -0.273 0.567 0.061 -0.505  -0.045  0.088  -0.169  -0.398 0.162 0.58 0.087

6 EMHFAFHEESES
Table 6 Comprehensive scores of principal component factors

Lb F1 F2 a1y
Tl -7.53 0.68 -6.40
T2 7.75 ~1.43 6.51
T3 8.71 1.30 7.64
CK -8.93 —0.55 —7.74

Fias, 3RAG T 45 F 0o A T B 2 far A0 32 A o0 255 5 A5
5o MRPEFHEAER T 1 IR0, ek 5wy w4
FRATEF FL, F2; HEBSLEEE AT UEH T3
A PRI ZEA AR e, U BIRAL B 3R R 253K
VB2

25 BHEBYERIIBRIABERKEE RIE

PRI

mE 7 Fiw, AIUEESEREE AR T2,
T3 MK RERR R 5 W U AR AL B T1 MR & 25 5
CK AL, 3 FhALRHT bk 24 i 3 m, H T2 kbsg
(BGRB8 o FR L AT, A HLIESR AR A
JNERT LB K AR = AR T AR AR SR A 7 1 4
Fho IR Rl KRR A B R AR B HEE , KRS S BE B BE
SR nE R, R AR RME; 5 CK
FHEE, MEAEALFE T1, T2, T3 BYXEERIE& LTI
WERN, HIHLL T2 AR L, KA HL
NEFR AR AN o IR KRG /0 BE, Rl T KR,

x7 AHNESPBRERZHTHKEEZRELESHKS
Table 7 Numbers of rice tillers and plant height under condition of partial substitution of organic fertilizer for nitrogen fertilizer
Ak EBEH (170 Hrti (em)
SYBEH B 1) e LAY

Tl 25.42+3.89a 28.00+4.55a 22.53+0.48a 22.13+2.55a 9756 +1.54a
T2 2720+ 1.22a 29.24+2.02a 26.13+2.12 a 24.80+2.62a 99.55+2.55a
T3 24.44+329a 28.62+1.78 a 2595+ 1.26a 2373+ 1.51a 9744+ 1.26a
CK 18.67+1.48D 2036+ 1.77b 17.51+2.93b 16.94+2.01b 88.06+3.7b

T4 o AR SRR K R A R A R SR 3R
8 T AT, IS RE I I 4 /K RS T o AR R B 4
b 5 ) 2 R AU A 3 R T e, MR )
SE A B A T N B . SYARIALEE T1. T2,
T3 KRB TY R R0 E 255 AW T2
HY KT B AR i 2 e T AR E T3 A T1; S8
1 T2 W T3 KRS T R B i B 2 e T AR T,
HT25 T3 ZM2EFANRE, 305 A KR

T AR R N B T2>T3>T1., 45 BTk,
A ALAE B 43 A0 EUAE AT LA 3 18 in i 3R B B K R
TY A R

fe 9 nJ A, JRUEALEE T1, T2, T3 ZIHAY/KAHE
FEAL . BRRAL ., 2550 TRLE A= AR AR T
F2E5, B T3 AFRRLE SIS TR SRR
Bk, T2 B HRZ, WA HUEE 2
RN REMS L KR 7™

®8 BIEHSBREAEEHTHAKEERTYRARE (/hm®)

Table 8 Dry matter accumulation in rice panicle under condition of partial substitution of organic fertilizer for nitrogen fertilizer

L 5 R SR SEHH

T1 3.83+0.03a 9.34 +0.77 be 10.28 £0.58 b
T2 3.92+0.10a 1297+ 1.19a 13.61£0.85a
T3 3.83+1.042 10.55+0.63 b 1230+ 1.52a
CK 2.45+0.36b 8.17+0.80 ¢ 9.69 £2.41b
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x9 AR BRBLFMHETBIKBEEERER

Table 9 Rice yield components under condition of partial substitution of organic fertilizer for nitrogen fertilizer

pisi] FEE(10%/hm?) FERIEL 455 (%) TR H (g) 74 (kg/hm?)

T1 22.13+2.55a 112.40+291 a 0.93+0.02a 26.11 £0.63 a 10511.16 £388.98 a

T2 24.80+2.62a 110.60 £ 5.44 a 0.95+0.02a 26.73+2.98 a 10 713.15+ 548.76 a

T3 2373+ 1.51a 111.40 £ 697 a 097+0.03a 26.77+1.75a 10 848.6 = 709.90 a

CK 16.94+2.01b 89.93+7.46 a 0.88+0.01b 22.69+3.05a 8513.4+35822b
3 it ) - A A S R R S B R E 2 R 4
3.1 EHARERS K S AR AE I AL MR ’?ﬁ’ﬁm%ﬁgﬁﬁﬂﬂwﬁgﬁﬂﬁﬂgﬁ
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T R R ML AT 00 A P 2 SR AR B R 7= A 1y, Lt
AP+ EA TR FEAE R, AT R Ak
ST T DA o AR A S i, AT T3 SR fb &
(2 AR AU, - s i R il 06 P 5 - A P K
AV SE . EEMER S REEMX, Wit
AT H P 398 P R i A 5 R R AE 3 P A R R
B SRR B R G o X A R B AR
i ) 7K e B A T, 138 HLBE A 76 L et
WRRR B AR A BESE £k SR vl LA 4 Wi e A1) i A9
LSBT, ARBFIE B, AHUEIRS B AT L
B0 e IR . L EBERR B OO TR, O AR Ea
HURE AR A MRS B AR AN — 25 1o T 148
JIRTE TG, X5 AR E R ATV 2 I i g 4G
R,
32 BHHEBSBREEMNKBERKETREFTE

A

A HUAE A A = s WL AR, A 2015 44k
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