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W OZE RS0 ()0 Ak 3 X B U A A T B3R 3 /N AR e B B 9 B IR L 7E 2007 AETT B 1 K
BRI ER JE R [, F 2018 4R & 2020 AR 6 MALIHE . AF JFAT HLAEIE (+ B, Ak AR FAS #F BC i (+ FS) , £ I8 i 4
FEHOE (HFMD 5 LUK 3 Rl 1 it A0 A B0 S Al L= 4% 38 — A AC 4 28, 43 510308 — F, — FS, — FML7E /N 2 B 20 X
TS P DL RO R G AT A AT G R R H FS R+ EM 1Y 3 55 43 5 S A3 BORURR L 7= h DL R 5 R
FTHF A ESWAEARMERAAHG . 5+ FS A+ FM AR HAH L, — FS AT — FM Ab 31 0% 3 208 5 & 4 505 51 F
1596 1 16 %6 , e ML 5 1 40 45040 591 T B 9.3 %6 1 9.9 %6, F= 43 T 3.4 %0 il 4.2% ,fH — FS Al — FM Ak BT i
TE T3 4 B TR A9 R 3 BRI A O R P S R M s — S R — FIM Ak B R R A B A LB
JOR R 4 AR 2R 1 S A B T I A O AR A AR T R R BT R S5 N T — F AR B DR 7R K RS IR SR L
TeHLA HLAE B ftE 1Y 138/ 2 RS AR e T
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FESES Qe X HERFREARD A

B Y VA O D A R A R R I M, L S R R AR R N - R OK — AR TG R B A R
TR R 30 %0 Ze A7 H Gl I A% G0 it IR LR I L K T A AR AL FR RN S E B B EL K 1949 AR
641.85 kg/hm* [T+ % 2015 4FAY 5 392.65 kg/hm? , /NAZ 877 K g 45 9 A9 ) Aokl 77 2 T AR 0 48 A i s 1
TR RST8] A, B 9 o M X AR B 4% A B 75 3K 300~ 350 kg/hm® , {E AR AE F ALK 29.1% ~39.0 % AL AT
14 33 2 it P R T AR AR 25 R 0 0 T R b TR IRk 2 B v ME b %) R T A% A T RE 3 7 0 R A
EA W58 K BN KPR 5 B8 5 I R R A i E S R M R AL TR A, R A
OYECT B L R /N R FR I A S T R /N2 A B R R T R AR A 22 0 U L A R R
DA K R 72 A B i 98 &k B LR 0~ 180 kg/hm?® B, i 4 & M i /N 22 70 Bl L FERE AR B R & B TE
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R 58.7F 2007 — 2018 4E iR I & B W MALIE (+F) AL AR 4 75 AT BC e (+FS) #1406 AT 4 2= ZE Bl s (+FMD
3 R I B HE AL B, BT L2 1.
Rz 1 BIHKIEAMIE (2007—2018 £ )

Tab. 1 Treatment of previous experiment from the year 2007 to 2018

B L4 it I fRIE+REFF I+ 22 B R e fEIE +H5 #F IR+ 2 2
AIERE%E/(kg» hm %) 270 270 270 i AT 0 HIHERAF s 0
WENE 2 %% / (kg » hm™2) 120 120 120 o 3 BA R P4/ 0 0 4
BPIE BT/ (kg » hm—2) 180 180 180 (m® « hm™?)
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KT 2018 4F 10 A & 2020 4F 6 A FFE . 7E 2018 —2019 4FEH1 2019 — 2020 4F /)N 32 A5 B B 40 2 g 7K 4k 43
129 93.6 mm Al 174.7 mm, 5UEG ] H 3500 A H BEK G an B 146 w7 4 HE 5% 40 i A A 3% 2 s e
KRBT, 32 X REREAKSE BV AE ) ROt BE AL C—D 2 AN 7K 5 B IX Sy i JE 2 78, B R 16 E
(F) AHE +F5 FFBC il (FS) AL 4 4= ZE L (FMD 3 7K (GR ) AN 17.5 m*, 3 A EE AR
18], HARHE K I E] S 2018 4E 10 H 8 H.2019 4 3 A 15 H.20194E 5 7 7 H.2019 4£ 10 A 15 H .2020 4E
3 H 20 HF 2020 45 H 10 H K7 O 18 VE A A7 019 A0 4 15 A RO B0 R N TR B 0 =R A 2 Bk
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Fig.1 Daily mean temperature and daily precipitation
x2 BULIEFRSIRESNY
Tab. 2 Soil nutrient concentration before sowing
4ib B pH APLBRBR I/ (g kg™ BEABEEDE/ (g ke EBEEDIE/ (g ke D
+F/—F 8.67 20.58 1.0 0.79
+FS/—FS 8.77 23.45 1.12 0.84
+FM/—FM 8.81 26.89 1.32 0.86
F3 AWAAEEE
Tab. 3 Experimental treatments
B E R e TR AE -+ F5 FF e+ 43¢ R E R fee TR AE +F5 FF e + 43¢
Jiti N +F +FS +FM AN it NE —F —FS —FM

TE/NZE NI (2019 4E 6 A 1 HAM 2020 4E 6 H 3 H) A H4A5H0~30 cm BB H 48, XT3 66 B T &
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A S A T S B R B 0 BORTAT BB B 3 A R, O B AL I 1 m® I S N
A BEDL R AL /N2 AE PR 30 Bk, BEAT 35 0 25 Pl ] A REORL B8O T 0L 5T 2t
1.2 TEFHEFHNKENE

- S0 A R P B ) S D S s - O B 0 SR HBH BT L €k I 5 - A L R A A ARCR
FH A HLER 5 BT AL (Elementer , 8 B I 72 112 /N 22 FP 7 b 50 OFFE 88 P 5 25 40 50 008 1T 797 000 o 43 0L ) I o
3880 T AR B DD SR 3 214045 40 43 B AL (R OSS ., il ) T
1.3 H#EE

K H Excel 2019 Fil SPSS 22.0 X2t 56 £ 4 9517 4 8, FH# A4 Graphpad prism 8.0.1 #E47 5081 M A8 &,
Duncan ¥ #4725 PR 5.
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Bl 2 A TR it BB AL 3+
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BRI AR A B = L AR Ak AE R [A] Fertilizer 2018-20194E | Fertilizer 2019-20204F
AERKE T L 78 2018 — 2019 4F PRR S S N S~
il 2019 — 2020 4F, A i BEL i) £ 5l
—F.,—FS. — FM 4b 7 + 55§ s

i} 20
T B L G T s
+FS,+ FM &b # (P <<0.05). =0T
54F,+FS, +FM 4L F AT 1 0 : : ' :
B B B l\ Iﬂ j: i.;% W +F +FS +FM +F +FS +FM
A R & L 7E 2018 — 2019 4F 100
SR B 20% . 22% 25% L 1E _ No fertilizer 2018-20194E | No fertilizer 2019-20204F
2019 — 2020 4F 4b 4 F B PR I , a
32.5%.29.2%.33.9% , 3 Ffifi 5 D

b 50 r I
HE 2 B Y [ iR B2 AH 22 8 K. i
TEANTE BRI SR, 78 2018 — 5 2
2019 4F , 5 45 jii AE Ak B -+ 396 5l 2
i R A Ko R R/ B ! P — T s
H:+FM,+FS,+F, i +F il gt
ﬁ}g?i%m%ﬁ}ﬁittﬂﬁﬁ 1 ARG R R R R AR KT AN R A B R 22 5 2% (P<<0. 05), FIFl.
FRT +FS, +FM 4 # (P < B2 R F R R B B
001), + FS ALI\}EE&[ %,{EE;F + Fig.2 Soil alkaline hydrolysis nitrogen concentration of soil with

different fertilization treatments

FM(P<0.05) ; 7€ 2019 — 2020
AF 3 20 G T Ak P A R0 R L R R BN g +FS. - FML +F, +F 403 385 0 0 B L B E R T
+FS, +FM kb3 (P <C0.05).7F 2018 — 2019 4E 1 2019 — 2020 4F , A= it A Ab 3 -+ 398 s i 00 & Lo el R 2]/
H:—FM,—FS,—F, —F AL 3 g & i L W KT —FS, —FM &3 (P <C0.05).
2.2 A[E)HEAR Ak 22 Xt + 358 R Bk R E o B &2 T

TEATE IR R KT (B 3) . 7F 2018 —2019 4EF 2019 — 2020 4F, —F, —FS, —FM &b ¥ 4 138 3 4 i i 1=
SPEY B ERT +F,+FS, - FM AL B (P <C0.05). 5 +F, +FS, +FM &b #AH b, —F, —FS, —FM Ab 7 +
96 R 5B I R A3 AAE 2018 — 2019 AR BN B 14.790.7. 7% 4.5 % . #E 2019 — 2020 4F 43 F R BE 229 .15% .
16 %6 , AT WL i 91 JC LA B AL FC it rry Ak $HE TS e 0 85 A R 288 /N ZE S R AE R 2R B R L 7E 2018 — 2019 4F, H¢ 22 it A
Ab 3 A 9 OO T A B R BN R IR .+ FM, +FS, +F, Hrh -+ F AT R - 58 S 000 o o B
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& F+FSHI+FM L3 (P<C0.05) ;76 2019 — 2020 4F , 3525 it AT Ab B - 338 3 2% i ot 42 20 e b KB /N 2 300
+FM, +FS, +F, i +F 43T F 3 dOowh it it 40 80 # 8T+ FS A+ FM 43 (P <<0.05) , +FS &b
T - 9 ORGS0 R T FM AR B (P <<0.05).7E 2018 — 2019 4EF 2019 — 2020 4F, A jifi Jt 4b 38 F
- A T A B K BINE I . — FM, —FS, —F, —F b3 F - 38 803k Bl BT 4 40 B0 &L T — F'S,
—FMAL#E (P <C0.05).
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Fig.3 Soil available phosphorus concentration of soil with different

fertilization treatments
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ANFENEEKFET (B 4) .78 2018—2019 4F, —F - A HL BT B & 43 8 F R T+ F (P <<0.05) , —FS 4t
A —FM b B 5 +FS Fl+FM 4b B 2 8] G & 3 22 55 7F 2019 —2020 4, —F, —FS, —FM kb3 + 54 L
R A T +F.+FS,+FM A B 5 +F, +FS, +FMALFEAH e, —F, —FS, —FM Ab 3 - 34
ML 0 43 B0AE 2018 — 2019 4F 43l R [ 20.0% .4.5% . 8. 7% . 4E 2019 — 2020 4F 40 5 F B 28.7%.9.3% .
9.9 % . Bl WL AT I JCHLA HLAE FC it (%) b BT B R R AH X A/ AN TR BB BE S AR L 7E 2018 — 2019 4FFl 2019 —
2020 A, 47 2Ll AT A 2 4 A HLIT T i A AR KBINR B . +FM, +FS, +F, +F &b 3R + A P
O B E AR T FS, +FM AR BE(P<C0.01) 578 2019 A1 2020 4F , AS i A &b 21+ 3984 ML o & 20 %50 i K 210/
KWK —FM, —FS, —F,—F A3 F + 56 WU & 753500 Z (LT —FS, —FM 43 (P <<0.05).
2.4 AEHERGEST/NE=E R =M B

4 2019 4EFD 2020 AF/NAZ 77 DL K i AR PR R TE 2019 AR O R RF 2K P X6 2 Bt R RN 5 e Y
SR 35 B b 2 KT (P <Z0.01) , X R b7 F5OF T 67 JBT o 14 52 1 3k 3] 8 25K F- (P <<0.05) 3 5 +F, +FS, +FM
WEFAH L, —F, —FS, —FM b3 9 7 i 40 S A 1226 .2.3 %6 .3.8 % » AT UL 191 JC AL A HLAC B it b 28 7™ 5
IaE T 82 /0N T 00 A TS Ak L A [ I 288 AT 2 I Al 0 Aot i L TR Jo A 7 1 5 e 2 5K B A 3 K
S (P<C0.01) s BAR KL AR AL 5 2R . +FS Fl -+ FM Ab 30 2 R 50, Bk 5, T8 I & = 2
FERTHF AL, +FM B Tk 57 i ™ i 8% KT+ FS B FEA NS4 3R, —FS f1—FM 4b 3
TLUL AR R ERT —F A, —FM 3T iY77 & 2 KT —FS AL B (P <<0.05) AERKF X B2 7Y
AR X LR RS R SO Y S e K B AR 25 OKOF (P <<0.01).
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Fig.4 Soil organic matter concentration of soil with different
fertilization treatments
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Tab. 4 Yield and yield components of wheat with different fertilization treatments
Ay PLBL PN FER/ (101 « hm2) THERL £ THJTi i/ g Hf i/ (kg « hm?)
Jiti +F 547.00" 35.00" 45.12¢ 6 986.67¢
+FS 611.00% 37.84¢ 47.56" 7 931.60"
+FM 638.00" 37.00* 49.27* 8 134.50*
AN AL —F 466.00" 32.33" 44.01" 6 105.15¢
2019 —FS 626.00% 38.42¢ 46.51¢ 7 743.35
—FM 603.00% 37.00* 47,742 7 821.46*
F ¥ 56 FL % % * * * %
FT * % * % * % * %
FLXFT * % * % ns * %
Jiti +F 486.00°¢ 36.42¢ 44.12" 6 506.48¢
+FS 602.00" 37.46% 47.13% 7 650.46"
+FM 628.00% 37.50° 48.59% 7 858.35%
AN it N —F 456.00°¢ 33.70" 43.79" 5 872.77¢
2020 —FS 569.00° 37.70% 47.89° 7 389.25"
—FM 602.00" 36.00% 47.56% 7 523.75*
F K 56 FL * % * ns * %
FT * ¥ * % * * % ¥
FLXFT * ns ns *

I FL RRMEEKRE FT RRTENIE A, FLXFT RnEEKE XGEALSE AL « 8 » » S35 RR 22 578 0.05 Fl 0.01 /K B F

B, TR

TE 2020 4F AN RIS K - X8 2 BURE K50 7 4

e 38 BB 7K F (P<<0.01) , X /B £R Y 5%

M 1% %]
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i K (P<<0.05) 3 5 +F. +FS, +FM 4 BEAH L. — F. — FS. — FM Ab#AG 7= 5 20 0 B AR 9.7 %6.3.4% .
4.2 %6, AT DL AT TCALAT ML C it Ak B 7 T A 18 M 5 /0N T A R A 3 A [ A AR A R X LA A
B TR B R R 0 S A 13K BB B K OE (P <<0.01) LSk 3, R S IR 4 R, - FS Fl+FM 4b
PER A WA REORL R L TR S R R B R T F AR BE L - FM AR B 28 bR RO B R T HFS
W FEATEAE S5, —FS FI—FM AR B F DL B4R FR ¥ B KT —F &3, —FM AL 3T /9 20 B R 250 7=
W ER T — FS A B (P <T0.05). HE B ZK S X AR L 2 20 AR X 20 L R 40 Fn 7™ b 1) 5% ) 3k 3] 2 KR
(P<C0.05).
2.5 7N[E) 6 AR &b 3B X /0N 2 HF AL R B 0

18 2019 4 AR AC L K S X KF A B8 1 J5 dk 43 B30I 0 B J5T k5004 5% Tl 3 ) B 35 K OF (P <<0.05) (3R 5)
Xof T A S IR ] B4 52 ) 3K 30 % 8 25 7K (P <20.01) S [ JIE Ak 2 780 %o A e 2 P Joi e o 500 T ) R I ) 14 5
M) K 3 A b 25 7K SF (P <<0..01) , X AT A7 3 A3 0T k43 5509 5% il 3k 1) I 28 7K OF B Sk U6, 7 R 2 AL S 1 T
+FS, +FM AbBEF 2 (5 80 B3 KT+ F AL BE, +FS 4b R 1 A Fa e i) 2 & KT+ F A +FM 4k
P AEARHENE 25T —FS Al —FM b BT R bz 285 5 4 43 850 0 100 7357 J5 d 0 80RI T PAT R I ) 34 1 2 KT
—F b3, 5+F,+FS, +FM AbBAH B, fF R0 8 1 0T 20 8000 0 TR T 13.8%0.1.6%0.2.4%. 5 +FM b3
FHEE s —FM Ab BEOFFRLE A 00 3 3 BT 85 T 2.7 26 BE R K SF X< BB ek 288 780 5 A ko 1 T 6 s i) 194 52 il 3 1) 4%
12K (P <C0.01) o X R RLIE B 0T 5t 43 45004 5% il 5 3] 1 2 7K F (P <<0.05).

x5 FEMBLETNERESRRE

Tab. 5 Grain quality of wheat with different fertilization treatments

Ay pis:i} BT % T THT 53 I 4k 43 450/ 6 TE A T4 4B/ %% it A1 & 22 B 18] / min
2019 Jite e +F 11.6° 27.9° 60.0° 3.2b
+FS 12.40 28.8¢ 59.9% 4.0%
+FM 12.40 28.0° 60.0° 3.3b
ATita e —F 10.0b 27.8P 59.9° 2.7°
—FS 12.20 28.8¢ 60.0% 3.2°
—FM 12.10 28.5¢ 60.2° 3.1%
F ¥ 46 FL * ns * x %
FT * % ns * * %
FLXFT ns * ns % %
2020 it AE +F 11.2¢ 25.5¢ 61.0° 3.3P
+FS 11.4° 26.8° 60.9% 4.0°
+FM 11.6° 26.0° 61.3° 3.9%
AN it JIEE —F 9.8" 24.4¢ 57.9% 2.3b
—FS 11.20 26.4* 60.0° 3.1%
—FM 11.20 25.55 59.74 3.3¢
F K 56 FL % % % % % % % %
FT % % % % % % * %
FLXFT * % * % % ns

FE 2019 —2020 4F , A [A] BE A 2K 1 X6 A 38 19 5o 2 50 360 T A9 Jo e 0 50 L 6 o T 0 0 R T AT 68 I 1]
FR) R M) 328 B B S 25 7K P (P <20.01) AN [ A A} 256 2R 0o £ 1 Joi o 6t T A9 i 6 3 Jo i 0 2 A T
VARG I T 14032 W 8 B (2 25 7K P (P <<0.0 1) B AR UL 78 R 22 HE 25 7 R . + FS, +FM Ab B R kr AL 2R H
JBT k3 HEOR T A1 RS I () 349 2 R T+ F AR B, +FS b BT % 1 A B 5 20 B e R T +F Fl+FM A3 7
AHEAEZ&AF T — FS Ml —FM &b B0 AFRL S 5 2 B 38 by Bk o3 B0 T AT A I 1A) 24 8 35 R T — F A4
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M, 5+F,+FS, +FM 4 PAHEL, — F, —FS, —FM AP R B AR B 0B Tl T 12.5%.1.7% .
3.4 Y R RE K S X AE LSS H B A Xk RERE R 1 R 4 BORD TE A TR R 2 B A 52 ) A B A B 3 UK SF (P <<0.01) , X
T T A5 5 R 0 B G B 3k B i 3 KO (P <20.05).

3 igss

SRR A IE B9 BER b AT A 3T S A S5 3 A RO B 0 R AT BB BT R 3 A
A7 A 4 LB Bk B, Lm0 A O ML A LT e A B T S AR AS i 0 A - 9 Akl I 0 AR LA LR
5 2 BRI T B R /N T A it i A I b 38— F A B S5 B 0 K A HILRR T BRI R T R
4 5 R AT R AR B — i 2 R TCHLAL & 1, Hovh A RO o g e A T R g b O e A R e Ak T A
Py PR WA AR A B Ak I AT DA 4R R b R A O A B DA BV L (E R R I it AT A 2 il
- 5 PN R A AL B IR L 8 - B A BRI R 5 E 5 TR At o Ak IR R A 8 3R 43 4 RE 9 L b - 8 oA AL
FE A% S A E D AR R AR K S EUEY - R E M IR —FS HI—FM &b 3R B 22 1% 1 s 1R AT g
SRR S AT R R ST AR RS FT A T AT LRG3 PN JC AL 05 0 5. 8 4 e FL B L)
FAR LD RAGA T SAMEIE N & 8 S B B OE T R A SR U W R B R AR 2R £, T
DA 3 A 398 P A 3 TR s /0 A K A3 Bk, o TR ) R SR A B3R I 5 R T S BE 28 A
TR AR IR X A R 5 SRR T RS AT A ALICE B RS A B R A S T LA A A
7 48 P A P AR 0 R L (L b ) RIS B 2 M B L AR R N AR KR TR Ok il /N 2
A RRE WK AR /N XA R A3 WO ) B A R AR 2 A il B R R L AR R I A K
ROME B 4 3 B R 28 v R R

+F Kb 3R R R R L 43 FIORN 1T 1A AR OE B ) 2 B AR T+ FS A+ FM AR EE, — F Ab 38 k7 bL 8 11 3
T B T A R A 0 B T R 0 ORI R G A R e B TR ) B AR T — FS A —FM AR B, SR B SR H O HLA
BILTC i P A48 155 /0N 22 AR b 5. B 9% 7 561 F 5% R B R AT BILAIE (4 2% 0 2 3% it B xR R 19 2 1 5 )
BT T A S5 3 ORI T AR R ) A A A S R L 2 o AR O Rk PR FHAS TR BRI HIL AT ML Tt 3
A DA i /N 22 7 FURFRL AR, B A8 2 A HILIE S A IS O BT i L 450 3.1 B, AR B R A U TR
Wi HE AL BRAH AR & T 1.29 5 AR 45 2], 5+ FS fI+FM &L FEAH L, —FS Fl— FM 4b BOFF 25 1 T i
35T T A3 S5 R 43 ORI B R I AR BT R (H T R 25 L K R RE R RO TS ML AL TG i S 4 P 3R
3 TR 43 B I e T AR ZR 08 AR R LA K OKT - 1 v AL 5 S 8 ) IR A AR A R R T 4R
7T £ B ) JIES AR it T /0N 22 1) 77 5 ARORF AR ol JO AT — 8 ) 9 9 4 R e e S RS R A [R) 1 B 8] 3k vt 2
JIE 5 4 BE H 8 2% 1 )2 5% 4 0T it 0 B0, BN R L B 1 0T 43 00 T A SO S B S AR RE SRR B R A Y
M) 27N i 3

2R LR 7R KR I A S Ak b 1B S e AL A AL C i Ak B A G S T AT AN il NE S Y 8 B A o i
B AT WK ST A 43 BOR ™= 5 TR B R /N T St o Ak B Ak B, LR R 7= i DL % i S5 5 X R A R S i AR AR LR
Rof s P8 R 3 DR A R 0T AR L Ak L JE LA HILAE B %) - 39—/ 22 2R B i R e vk T (H DR AR F 5T s ()
S ANHEAT ICHLA HLTCHE 9 70N 22 149 0 O A 11 300 RS 32 8. o 2R e 852 A it IS 1) e [ 40k 282 A 4, /N 22
H7 bt B 5 2 B ik AR AT T — 2 BT

2 % x M

(1] ERNBREE, S , A5 IR B T B DX S [R)RE A o ol 455 0140 32 5 % 88 0K 7 & 5 O P R A 5 e () )3T g ARl K 2% 2% 41, 2021, 55(6)
1052-1057.
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Effects of combined application of organic and inorganic fertilizers on soil
nutrients, wheat grain yield and quality based on long-term location

Shao Yun. Li Jingya, Ma Guanqun, Li Chunxi, Zhang Jie, Xu Shuang

(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: Huang-Huai-Hai Plain is the main grain producing area in China. Environmental problems are becoming the
focus of public concern because of the overuse of fertilizers. In order to explore the effects of different fertilization treatments on
soil nutrients and wheat grain yield and quality in this area, since 2007, three long-term fertilization experiments were conduc-
ted in Huojia county, Henan province in it on the basis of conventional chemical fertilizer(+F), combined application with
chemical fertilizer and straw (+ FS), combined application with chemical fertilizer and cow manure(+ FM), another three
treatments that no longer applied any fertilizers on the previous three plots were added, respectively named as —F, —FS and
—FM. Soil nutrients, wheat yield and grain quality were measured in the mature stage of wheat. The results indicated that the
soil nutrient concentration, grain yield and quality of combined application of organic and inorganic fertilizers treatments(+FS
and +FM) were significantly higher than that of the chemical fertilizer treatment(+F). In two consecutive years without any
fertilizers, compared with +FS and +FM treatments, the concentration of available phosphorus in—FS and—FM treatments
decreased by 15% and 16% , the content of soil organic carbon decreased by 9.3% and 9.9% . and the yield decreased by 3.4 %
and 4.2%. However, the protein concentration, wet gluten concentration and starch concentration did not decrease significantly
in —FS and —FM treatments. In addition. compared with —F treatment, the concentration of available phosphorus, organic
carbon, grain protein, wet gluten and starch decreased less in —FS and —FM treatment. Therefore, the soil-crop systems
which combined application of inorganic and organic fertilizers indicated much better stability.

Keywords: Huang-Huai-Hai Plain; wheat; combined application of inorganic and organic fertilizers; soil nutrients;

grain yield and quality
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