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1 #E5FIE

1.1 iREG i s 5 4

TR0 M AV T VAT R A B T P S B B SK SE A (33°10'NL113°36 E) it - HE b b 22 B 1 L SL A B
PR - 4 EUF R A3 80 1.21 g/ kg R 5 B 43 8k 26.34 mg/ kg, R B 4> %k 108.52 mg/kg, A HLIR
JoT 434 24.5 g/kg. pH {H 4.6 4R FOK MR B 132, SRR RSN HL237 X HL896. i I kL 7 3=
JIE Ml AT B 2 ] 2 36 1) Ak AT 5 A AL AE , HG v B LIE G R R e BOCR AT AL 17.51 %, A 4.04 %6, &
0.57 % » 2 810.60 % , Fr7K e 17.51 %0 ;ALAE TP IRZE & N itk 46.4 %0, il BERES & P, O; 1226, S ALHI & K. O 2 60 5.
1.2 WA E

I R O 525, %15 /DX (A 9 m>X 3.4 m=30.6 m?), X 56 b J& Bl B 1 m (R4 47, %8
B it B CTO) FRAS Tt 06T B 20 (NO) Sy i R A AILIE B ARAR IE &L 20 %6 ('T20),40% (T40),60 % (T60),80%
(T80),100% (T100) 3k 7 M Ab 3, gAMb FR A 3 I, Hrh & /DX AR B & (N K 210 kg/hm* , B K & H
(P, O05) 4 120 kg/hm’ B R S H & (K. O) A 75 kg/hm” . 4 HLAL (14 FH 12 42 48 25 40 B HILAE B 10 1k 2 AU
R R DA AT MILAE v 23 R R T B Ok Ak A A 11 ) AR A 0N DX U B R T R A R R
BILAE 7 A 4 B 5 47 35007 38 5 7 WL R4k I DA R T =X — kP i A o 9 TBE 9 L5 97 3 R IOk A6 4 Y vy
PR BRRS T EAT  BEAS /N DOMEIE B AR 1 iR,
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Tab.1 Amount of fertilizer input for different treatments

AP/ RN 4t/ (kg » hm™*) A HLAE 2 &/ fERE & HE/ (kg » hm—2)
s _ IS ,

(kg « hm™%) N P, 05 KCl (kg « hm™%) N P, 05 KCl
NO 0 0 150 75 T60 3783 85 98 53
TO 0 210 120 75 T8O 5 046 42 91 45
T20 1259 179 113 67 T100 6 305 0 84 38
T40 2521 127 106 61

1.3 #HEWESHESH

4 A SR B T s FOR AR RO RO Z5OCR I 1% 5 76 BV R FH A AR R 15 B TR L 7§
WU 5 2 R IS L B L RO B, T ORI R, DL 14 % 1 & K T O 7 R E R I RE i SPAD {H R
SPAD-502 BY I 28 F 1100 72 15 5 FOR D RE I 19 ¥ & 3 e SCFL 5 BE RN 28 1R OR A Li-6400 4 5 0O & 4X
D72 . 3R R 5 AUIBURE T, D 5 R R 03 s pH (EAE FH &2 & sl (1.0 ¢ 2.5 K R EE H) 5 &K
S AL TR R B T A U R R T R (BRI A Ak S R R D s L HE A
W AT AR B6 4T LE 5.9 (0.5 mol/L NaHCO, 124 5 58 8080 Af H KM 6 BE 5 (1 mol/L NH, OAC i242).

FIH Excel 2016 Fl Origin 8.0 3 {4 X 12X 95 B0 40 #F 17 8% BLAE 18] 5 SR ] SPSS 22.0 #4741 53 4, S/ i
22805 (LSD) Ml Duncan ¥ #E17 2 5 0 & YRR 56 (P <T0.05).
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AR Z A B DLRRAC L] 60 Y0 AL BB e 5. 5 TO A EL L R AR EL ) 20 %6 ~ 100 %0 4b B A4 AT 4k L A
HH LR R R i T 111 %6 ~6.78%,1.62 % ~5.08 % .5.86 %6 ~11.94 % ,9.60 % ~21.87 %.
PR B R A BT A, H NO AL B 5 ML AR LU 34 5 0 35 AR A0 245 1L L A T80 A 50 B S REOHEL L ok
P ES AR T —1.96%.8.09%.5.10% ,2.31 % .5.35% .0.50 %.
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Tab. 2 Maize yield and constituent factors for different treatments

AbE REATH/ (AT - RECD TR g/ Ok » 4775 P /em B/ cm R/ g FoHE/ (kg « hm™?)
No 15.03£0.45° 32.2640.54° 17.48£0.21¢ 4.2340.52° 24.5741.28° 7 241+125°
TO 15.33+1.84¢ 35.1044.04¢ 18.42+1.84" 4.3340.50% 25.9640.69° 7 278+459°
T20 15.97+£2.31 33.47£2.60° 17.80£1.83% 4.24+0.49° 28.154:0.78" 79774616
T40 15.26£1.24° 34.9443.95° 18.89£1.51¢ 4.40£0.46% 29.0641.14¢ 8 2724810
T60 15.97+£1.66% 35.0643.16° 18.21+£1.892¢ 4.53+0.43° 28.3040.80" 8 869+810°
T80 16.37+£2.03" 35.20423.56" 17.28£1.90° 4.5140.39" 27.88£1.00° 8 4644526
T100 15.50+£1.74 33.6743.33¢ 17.78+£1.53 4.55+0.38" 27.4840.840 8 3024296
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24 ANEBERXNEXRLTEEAMEROZIT
FH % 4 AT i A ALIE AT 3K+ B 25 L 5 it AR 0 CTO) A BRAR L L il FH A B Ak 1 1% 4 98 75 o & A%
T 7.43%~22.20 Y 5 it JHAA HLIE AT 3 A0 48 pH B, 5 5 AR AT CT0) A0 BRAR L, it 1A HLAC A0 38 + 5% pH {E
BEINT 0.42 % ~5.69 % 5 Jifi FH A HLAE AT 38 fin 3 & K it 5 Bt A0S (To) kb BREAH B, it B A HLAE b 22 + 456 5
KEIEIN T 0.81% ~21.10 % s it FHAA HLAE BT 34 fin + 5645 AL & &, 5 5t 7k I CTo) &b BEAR He L it A HILAE
Ab B ) A HEAT BLT S RN T 12.3 %6 ~46.6 %0.
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Tab. 3 Phosphorus accumulation in maize plants at various stages kg/hm?
JLHR b3 W m 22 44 A
Ao NO 40.0643.25" 108.36+2.78" 182.15+2.99"
To 41.56+2.88b 115.114£3.77° 189.8245.23°
T20 49.7243.26% 123.8344.98° 218.024:5.13"
T40 54.06+1.88 133.1345.25% 227.03+2,96
T60 66.86+3.92 144.47+4.63° 249.4142,14%
T80 62.79+3.77¢ 130.23+2.88% 213.3745.34°
T100 50.87+£2.29 122.0922.47% 199.741.42%
o NO 8.52+0.63" 27.3242.08" 37.1541.07°
To 9.2440.79° 32.57+1.19" 42.98+1.33%
T20 10.3940.79" 35.12+0.91 50.05+1.57"
T40 15.7441.25% 37.99+1.36 52.16+1.81¢
T60 21.67+1.26° 43.35+1.33% 59.49+2,31¢
T80 20.2140.94% 34.3741.25° 48.021.34"
T100 15.94+1.26% 33.031.75% 44,331,274
LS NO 72.88+3.44° 108.71412.79® 117.81413.89"
To 78.01+1.73b 115.88+13.86° 131.07413.96°
T20 81.22+1.27° 123.15+12.98 135.75413.49"
T40 83.54+1.91 125.18412.82% 138.52413.82%
T60 88.08+2.18% 144.74415.11% 159.83414.19°
T80 86.134£2.28" 126.29413.73¢ 140.95413.36
T100 82.41+1.24% 117.66+18.37¢ 135.02419.54

R4 ERpBPTEYEER

Tab. 4 Soil physical traits during maize season

4k 3 AR/ (g e om™®) pH fH FOK B S B % ALBR B/ (g » kg™ D)
NoO 1.15+0.07° 4.82+0.07 13.48+0.73¢ 20.06+1.02¢
To 1.3740.06¢ 4.63+0.15° 12.24+0.62° 15.48£2.34
T20 1.4840.08¢ 4.74+0.52 12.3940.96° 17.14+2.52¢
T40 1.3240.02° 4.79+0.24° 14.19+0.51° 20.45+3.86°
T60 1.3440.05¢ 4.76+0.26° 13.26+0.73¢ 19.2941.97¢
T80 1.2640.14° 4.85+0.13 15.01£1.96° 25.13%5.82¢
T100 1.36+0.03" 5.01+0.23 12.49+1.31° 24.16+4.13¢
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TE B A R A5 A 7 3098 LUt A BILAE Ak B 4 e 4 00 B e, AR AR LE 491 60 06 I die O, 7 A 0 0
PO AL 60 00 b B - 8 4 R0 i 2 T A A B S R R R TR R ORAE RS A it A L
JIES Ak 38 - 8 T A 4% v T AN it PP Ak B R A L 51 6 o S e e e T R i RO B LS
FREE A 60 /0 I 5t i R 5 78 FOK AR R A AN AR 7 300 e T A AL A 2 90 ol 280 55 b 289 0 77 A e P AR A Ak
L, Bt A L ) 38 i S B e B S T e e AR B DU EE 1 60 D6 I 5 B B KL AR LR 5.
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Tab. 5 Soil total nitrogen, available phosphorus and available potassium content in maize at different periods kg/hm?
LR b WA 22 44 Ji A
FERERHLELATE No 0.64240.054 0.66240.01¢ 0.6474-0.03¢
TO 0.84-0.03¢ 0.78+0.034 0.76+0.04"
T20 0.86220.04" 0.85-0.03¢ 0.7740.05"
T40 0.9224-0.03% 0.7240.04% 0.78+0.05"
T60 0.99+0.04 0.89+0.03" 1.0840.04*
T80 0.95+0.04% 0.81+0.03% 0.82-40.03"
T100 0.95+0.03" 0.74+0.044 0.77+0.03"
TR A I AR R R A NO 40.45+13.144 59.15+17.81¢ 43.53+6.72¢
TO 62.82+6.03° 93.7848.03¢ 58.6547.55¢
T20 68.37+£6.72b 59.7349.22¢ 64.2246.03¢
T40 79.1645.58% 58.25+7.55" 78.06+8.87"¢
T60 85.7746.71¢ 117.0247.67¢ 93.59+8.43"
T80 82.414£8.37% 71.8146.39° 68.474£9.21
T100 61.0147.22¢ 60.4748.82° 81.94410.88¢
TR A I AR AR B R A NO 143.9423.1¢ 152.78+6.944 142.78425.02¢
To 201.1148.39¢ 200.56411.71° 215.56+10.05"
T20 262.784-11.71% 241.11411.71° 228.33+9.28"
T40 281.11+10.05% 188.334:10.93" 233.33413.33%
T60 295416.67° 265.564-13.47° 2664-7.94°
T80 278.894+11.71% 197.7829.48% 209.44+13.37¢
T100 217.22412.51¢ 250+13.33¢ 261.67+12.58"
3 3 it

3.1 ANBRANERFEREMBEF . TYRENFZIE

A W5 R WY 0t A MUAC Al L T A I 384 0 ZHE /9 R T3 A Bl 1 A 9 1 0 o BR 2R R A e A
W77 ek B ity 5T B 58 2 Wt P B ot A ML T 8 4R i A R RIS o i A HUIE A B K T
[t 7 B2 T R A AT AR B UA HLAE R AR 60 06 B4 A HE 20 Ak BRI, W A B A O RN SR A SR
W AT AN TR o ) P Ah 2 2 A HIUAE B AU AN ) B 1R AT T 4R 52 AT BE S h T AT HILAE 9 37 70 55 A HE 37 23 19 HE 2R
A FH S DA 5t AT LA R 6 A B 05 | Al 3t g 45 AN [l 3 AR BIT 5 o s K T 5 7 AR
FE A5 9 8 o 52 S8 T i i R ARG B4R e L A F 9t A B B it A AL MES s v A A 28 SRR 1 e ) T R
il PR AT RE S i T AT ML A b S PR R IR G B A W B A A T A 0 A O R
R HEIE Ty R R R R A B TR U DDA DG R R W i AR K B S R A KR E S R )
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195G 28+ 32X RE L2 52 R VR 0 X5 37 20 (9 IR AT o AT 52 Wi P 4 77 k. DAY b LA A ML IES -5 1 RS I s ot o~ # Jo it 5 7 i
B R B B A AT HUAL &% 5 00 A HLBORE FR o0 it A HIUAC r 3o b3 vb 9 3% 23 A B T 4 X 5% o3
IS AT o 0t P A LA T g ™ ek AT HILAC B AT G R A, A 280 4% I 1] 54 AT b Bt A L 49199 o 25 54K
ek 100 06 ik o R4 3R e AT ALAC IR, AT HILAE 2 4% V5 75 22 ) 7 4 9 A < 9 B0 A7 HILIE B9 IS 200 BE
SE R AN BE B D VR RS AR I AR BT 5 1) S8 A SR O3 AR W i ST 2 T I DR O R AR L 4 o
STk A B DIERC B 60 D0, 7= i i k.
3.2 ANEBERMEXRERLGERNOEME

A AR TR ™ W 2 R T K™ B Y T BN L WF S R WA UL 5 A M E e mT A3 A 9 1) D' & 1
PR T AR 8 et A HUAE Ak BB G A 48 AR 2 08 T Bt Al T AR B A BIL S JE BIL RS G 54 Ak BEOE A 98 AR
SOHRE TS0t A HUNE b B, J2: ol 6 FE GE 408 2 25 1 40 1 ' 5/ T 2 L SR EAE it B g A KRR B R oK
(1 LA S O O 8 A U T o R A Ak A RS 1 AL S R R R O IR AR T
FOrR AR LB 60 D0 IS OE & 48 b foe o, 55 i A B ™ g R OGS ROE. T MG H A it 2804k B 9 oK D) g SPAD
(R 5 A Ak B0 TG I S LA 3 AT B 15 a6 T R Al s g AP A K
33 ANEBERKMEXREH®RFSRROZNE

AR 9 57 73 WOSOR T B4y o 14 B, 32 107 8 7 3 JSC52 W) AN B0F 5 4 B it T ML AE Ak L7 5 K Al
RIS B R A AR 0k 22 R O 7R A B R e T RER T A MLIL G T R A R i ik
T AR X AR B i A UAE 5 30 K AR R B PSR ik 24 LUl i et Ak IR R ik 2 Wl 2l T
HLAE S5 A 7 A= 9 A AL IR 7T 0 2E 201 Wi LA B ol 3% DA T A0l 80 A 280 1140 % AL 5 TG P A BILJIES 19 6 0K 1 4 5%
oy WS R AN R B AR U AR A e ik 22 3] R A I, AT R R T AT IE A D RIS — R
] LA A B S5 5 50 e o O RS 0 28 ) 0 WA B 1 i 3R 8 A T LR T 5 I A o A5 BILAE 3% 0 B Tk
R it AT HILAE B S S8 REAE 4 2= R AT 58 4 BRI, X FE R AR A 7 20 WM Al 2 77 2R 52 0 TR I A [ Ak 2
[] 0 77 7 22 5+
3.4 BB ERTEEAERBME

A BT R, 530G A HUIL B A B S 0% 55 S A PR 2 K PR 2808 it P X 26 % 26 RE 4R v 1 pH
L 3B B T SRR AL AT B JE AL IC G W AN 7] it FEE e 3 AU e S A S O 42 gy FE AL B BE K MO0 Y A= 9 A LA T
R A ML AR T AR T AR T O A LS AT AR A L SR T pH L MY OR K
BT PR B T R R AR L AR R AR A RUE R A ARl (H R Y IR /N B IR B
FH 22 5K 3R] R L5t T AT AILUAE 47 R AT OC (E B DR 7 e M R il PR A P T B9 8 A A7) 5 1) 4 1Y

4 HitERZE

TETR D 22 2 4 X K AR o LR i A LI AR 60 60 AR AR RUF7E £k T — PRI I 7 6 F . £k
(3 T e, AR RR SR 035 Bk LT W B ) R RO L A% TOUAR o 4% R A LG 490 09 o 2 S T e S A s [
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Effects of organic fertilizers and other nitrogen replacements for chemical
fertilizers on the growth and soil physico chemical properties of summer
maize in the black soil area of sand ginger in southern Henan

Chai Shan, Li Qingsong, Gao Huishan, Zhang Zekun, Zhang Jincai

(College of Resources and Environment, Henan Agricultural University, Zhengzhou 450001, China)

Abstract: Replacing some chemical fertilizers with organic fertilizers is one of the fundamental technical approaches to a-
chieving zero growth in the use of inorganic fertilizers in China. The field experiment was carried out under the condition of
Shajiang black soil in southern Henan, and the summer corn Yudan 132 was used as the experimental material. Using commer-
cial organic fertilizers and other nitrogen to replace chemical fertilizers, the effects of organic fertilizers and other nitrogen re-
placements on summer maize’s growth and soil's physical and chemical properties were studied. Among them, the standard ap-
plication of chemical fertilizers and no application of nitrogen fertilizers were set as controls, and 20%, 40% ., 60% ., 80% , and
100% of the amount of nitrogen replaced by organic fertilizers were set as 7 experimental groups. The research results mainly
include that the yield of organic fertilizer application was higher than that of chemical fertilizer application alone. With the or-
ganic fertilizer replacement ratio increase, the corn yield increased first and then decreased. Compared with the single applica-
tion of chemical fertilizers, when 60% of chemical fertilizers are replaced with organic fertilizers and other nitrogen, the follow-
ing effects will be produced:First, the yield and dry matter weight of corn was the largest, increasing by 21.87% and 17.39%
respectively. Second, the photosynthesis of maize plants was the strongest, and its SPAD value, net photosynthetic rate, stom-
atal conductance, and transpiration increased by 18.3%, 27.67%, 40.91% , and 32.88% , respectively. Third, corn plants have
the highest NPK content. Fourth, when organic fertilizers are applied, the content of nitrogen, phosphorus, and potassium in
the soil will increase, the soil bulk density will decrease from 7.43% to 22.2%, the soil pH value will increase from 0.42% to
5.69% , the soil moisture content will increase from 0.81% to 21.1% , and soil organic matter content will increase from 12.3%
to 46.6%. The research results show that when organic fertilizers replace 60% of chemical fertilizers with the same amount of
nitrogen, the content of soil organic matter increases, and the photosynthesis of corn plants is enhanced, which helps to im-
prove the physical and chemical properties of the soil, promoting the accumulation and transfer of crop nutrients, and thus in-
creaseing the yield. The conclusions can provide data reference and experience for combining organic fertilizer and chemical fer-
tilizer in summer maize production in southern Henan's Shajiang black soil area.

Keywords: agricultural area of southern Henan; sand ginger black soil; summer corn; organic fertilizer instead of chem-

ical fertilizer
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