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 OE  [BM] #ESTEDE 2017 4R A R SRl AR 7R X R OR AL B, R BRI A R A AR
253 2 A R S AR NEAS & B I AH DG, B A R BB R A B DA SRS e K 7=, [ 3R] R S n) 5 08
T, EEMEAEEM . K8 (FHMREEDMHEEK) . 8 (—ANLFEYWRRX) 3 kil
ZoPF IR IR A M, R T 828 FRAR P ORI MEAEFPZS . RAE A . REAEE AL, RAE 7 2R
(458 ] WA MAER FE K8 4 500. 00 ~ 10 500. 00kg/hm’®, FE4>4% Ak 90. 00 ~ 1 249. 00kg/hm*, H.
1A B RERE G AR, @I . KBS P HRAE X 34 PEP 435114 19. 18% F122. 46% , , 4728 7143
SR 23% F1 26% 3 A0 B-ZAE K B K= AE 4 731,00 ~ 11 320. 00kg/hm®, FE40$ AdE4 0.00 ~ 1 206. 00kg/
hm® , ZAEXAHUBRIBEA, SHAER R L, %X T34 PFP 4 31. 19% , V349387 )1k 34%
(4518 ] A9 MM BN T, AR X F KB ATl Yl D A AR, BRARSEIE L, SRR e, St
FRA 20% ~30% [ =15 H1 5 SAE X FORFIE T A 445 2B (W LA, BEEA HLIE, BEmILAT RS, B
G KA 30% ~40% BB =TT

KR EK O MEAE MEEREAE B MEAREEY

FESHKE S14-31  CERFRINAD:A  XEZ4HS:1005 -9121[2020]05098 - 08

0 5

FRBE & N — R A ey, PR ALY 4 9 30.0% | SR A DA RS Y
27.8% ", FERIET B RIREE I PR EORE X R R e A i R RS W A
EEE AR KA, TR RL 282 J7 hm® | FESEGHIIX, IR KB AR A, EAEOR
TR FOR TP TR AR W0, " AR AR 4w, DR i) R T R A R o ] MR £ 22 A HoAT o0 BB
B,

HERHR AR E 3 7 (O LAt ot sl 7 AR B & i, BORE s £ B b JE LAY STHR 05 40% ~
60% ™ o B NI AT RO, TR 5 R R RN, (PR e R 1 R 1 [ B 2 T AR
FRATORGHRMBARFR”, BT HZ BRI AL 50 32 it I B 22 7 BB i (L G A& R i, AR
PURAEAFAEARKAE Bk BEEAE, D20 IRHE P RBeR 2 ks RS, dualiok 1 IR0R SR IR
Bers gyl " o BRI, AT s SRR R RS L AR HRRAR . BT R R AR AR
ZEGR ARV AR WU P 7K PR 25 45 12 B A S8 o B AR Bl AR i BV T 9 IR Aok, A
FUFAAC P PR B Gei Bkt ™ e BEAR B FH 55 M 1 7 B () € R AT T AT PR, gt o b R R
FE T DXSAHEE R | AR LIS A RIEAC SR A 22 5208, A B TAEPIIAE EAFAE RGBT, 32 T X 1Y
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frgr %, Al XA IE R I oA R S WA LUNE— R R AR E, M AR R,
Bk b R FIAE, AR L2 B, WA, mTAWRRA -, RRK
M IR AE PRSP, TR T IR EAE T8 o W2 AR P A 7 ST A T/ XA R R A
[F DX A P T AR D T B 1 AR R A 5, (R BRI I R, TOIRSEBRBELIAS ) IX 3 U R 45
SFHER, SCE LR A A FORMEAC TR kit ,  HB DR TR AR AT, e
RHRII AT (922 5, ST AN DX A AR A7 A I, I e AR ) DX S A ™, Ayl
A FARFF A B BE ISR

1 RS

L1 FEREREZIR®

2017—2018 4E7EMRIAE @M . K8 . R0 BRI Sz ib Im) 8 2 1 7 s TR R A 71 2017 4F K 19 A 77 e
EROL, SEYCEA kR 45 828 1 (1), RS AR 0. 082hm™ ™ | 8 JH b 111 Ml 57 J A8 3
gb, BEECRED, AIIHFTE AL 0. 075hm® , (K T4 FHIKFE, DUREEYME S, SMRLs
T BN, AR R TR WA SR KB UM P s, AR AU A
0.075hm’, XFEEFEIKF, ZLU/NE—T KRBT, BRKEZFKFAENIEE NGRS, R
FE R TV BT, R THRIEARE 5 RO B o B S A ) AR M AR DX S, A\ 2R
0.097hm’, ETRAFLHKE, RERKFMEKX, 2L KE—ERBEITRME, RIZEE 542 E2%IT
TR, Al AR

F1 EREFHREIKAFUBS

st OB A (hm?) SH FEARL ()
M 0.075 WG . ke, ke e TR R Jril, R B 356
e 0.097 WG, HERE L VIR B, I, SRS 227
K 0. 067 Ml AL SRR, ARAE 245

1.2 AEXETEELER

22 P AR R R AR, o8, EM . KREDUEL T, Fal 5 W bACE 4 pH
WO TP HUARIE X, SR AT B @ A B K& 3 HAFEIREN &%) . 650, 700 F1 711mm,
AESIR A . 13,6, 14.1 Fi114.3°C

x2 BAERELEEAER

e 19 Ak 198 7
=Pl et 8.09 16.6 1.02 11.05 128. 11
fe B L 8.29 14.2 0. 90 15.10 102.83
K g+ 8.17 16.6 0.93 11.27 114.15

1.3 HENEFZE

PR 2 B HR S E S AR I B 7 S R 2 2 5 PR 22 H R R MRV FH T 1 7 22
SR 25 o e I T Y o MRS B RE S | R IR Dk X B A R R A
AT, A5 I AE BRI T A 50 R B0 5 e B P o %S0 R I B e 7o i RS2 B P 1 24
5 RL S RS RN, BB 12

K H Epidata (V3. 02) #OFHATIREEEZA, FIF SPSS21. 0 #1784 it /A, AbHLE| 2 &
% FH Duncan ¥, 5% W3 KPR
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BN X, AR Y, iR SRR

(Xi’ Yi,) = I: (Xi,’ Yi,), ) (Xn’ Yn,>J 1=Ny, Ny -, N, (1)
B X, MRCGA R R Y, R RS
(Xi,’ Y,) = { (Xis Yj:i,), I:Xi’ Yj=IF (Yj+1>Yj=i’ Yj+]s Yj:i,):l’ ) (X", Yj+,,,):|
=i (2)
Xt B S AR A AT ARG, A SRR A OGO R, IR Ry i
2 ER5HH

2.1 AEEARBRUZBFREXTEKE

1 3 AT, TR B R KOE AT LARIAN A 6 AN, 828 e A ML R R, EM . K
FOB B R PR 43 o 7 523.40 . 7 610. 40 18 355. 15kg/hm’, Fo B F AW = S TEMN . K5
SR 11.05% | 9.78% . Jirp @M, K| AL EA& P P KE4E P AE 6 000. 00 ~7 500. 00kg/hm’®, #¢
B e g T M . KEPHE =L e, BACE PGB (KTF10 500. 00kg/hm*) 1
RF

£3 AEAFEERAEXRTERR

P (kg/hnt) FM K& fne=Y
P LBl (%) FE et (%) Pk et (%)
<4 500 0 0. 00 0 0. 00 0 0. 00
4500 ~6 000 9 7.03 12 9.30 3 4.17
6 000 ~7 500 84 65.63 73 56.59 31 43.06
7500 ~9 000 34 26.56 37 28.68 24 33.33
9 000 ~ 10 500 1 0.78 7 5.43 12 16. 67
>10 500 0 0. 00 0 0. 00 2 2.77
A 7 523.40 7 610. 40 8 355.15
2.2 AEAARRUEFEERGIEKERS ®4 THAFEERPEXRLENE
FAnm, &M, KE, LA TFHELE aems M K# fs (il
ﬁ/\%ﬁ\%u% 190. 12, 238.34 *ﬂ 175. 97kg/ Nkg/hm?) el (%) Bl (%)  Hpl (%) (%)
2 e NS R <90 0. 00 0.78 3.02 1.27
};m; K& ngiﬁﬂe?iiﬁ/\iiﬁ’ Hor 90 ~ 180 30. 47 13.18 55.96 33.20
il s T B S AAS S0 - 2y IR A i 25, 36% 180 ~270 67.97 68.22 24.75 53.65
F135.44% . @I, KE, L EWEREEAE  270-360 1.56 14.73 16.27 10. 85
5 R g 92. 00 ~347.00 . 90. 00 ~549. 60 il >360 0.00 3.10 0.00 .03
0.00 ~348. 00kg/hm? , ] L7 it @ M pg 4 ekl max 347. 00 549. 60 348. 00 414. 87
5:/ME min 92. 00 90. 00 0. 00 94. 67

BRI 9 UL M B85 BE S K (3% YJ{f mean 190. 12Bb  238.34Aa 175.97Bb  201.48
4o BML KB A &N W A7 e sp 42.73 58.58 53.99 51.77
180. 00 ~270. 00kg/hm*,  F 2 E &0 IE FH & 04 {4
TG PR B . 9 N PR RUIE FH el 5 360. 00kg/hm® AYFEA .
2.3 EEARRILEFXEXRBERERAEZ

ST S BB, @I KB AL RS AT 4 R 60. 21, 61.59 Fi1 162. 07kg/hm’®, A2 B
SPEBENE A e, FURG BBt F AR IR S 0. 00 ~ 603. 00kg/hm?®, ot 31, 94% [ FE AL Hr7E 45. 00 ~
90. 00kg/hm® A F-, M 5K 55 P HBIIAE A AT HIGHE ot , RS LB, B FR HACF 24
H1I7E 0. 00 ~ 45. 00kg/hm® . & MM . K & ¥ Hb 180. 00kg/hm” L4 I+ B /&5 B A0 FH 12 4% P2 43 i) 5 AR A 2 11
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2.34% . 3.11% . R EAMBEBIE (KT 270. 00kg/hm?®) & 71 \HREAS S 20. 83%
2.4 EEARRERVEFXEXRFEERE

6 nl @M . K5 AL B AT E AR A 52. 74 | 51,87 F190. 25kg/hm* | A FLAF B2
BARDERTEMN ., KEWHSACE AR, BN ER AR 248575 0. 00 ~45. 00kg/hm” JE [, Lt
113k 58.59% 5 & TP AL I 2 42 P 7 45. 00 ~ 90. 00kg/hm® 7K, fi k4 51.16% ; o SLEP A 4 v T
90. 00 ~ 135. 00kg/hm*, FAT B &4 (K F 135.00kg/hm?) FEA 1 6.59% , [AlBHRER (/NF 45. 00kg/
hm®) FEAS R BEMTEM . KEPMSREA R, MR TR 80 A B &5 T EM . KSR
N

x5 THAEERPEXRBEENE x6 AHAFAERPEKBIEENE
AN HH &M K fo s P BT B K fu i i
(P,0skg/hm®) il (%) Bl (%) @ (%) (%) (K,Okg/hm®) Lol (%) Wl (%) KBl (%) (%)
<45 71. 88 44. 19 31.94 49. 34 <45 58.59 42. 64 29.17 43.47
45 ~90 7.81 37.21 6.94 17.32 45 ~90 32.81 51.16 18. 06 34.01
90 ~ 135 15. 63 7.75 23.61 15. 66 90 ~ 135 7.81 3.88 45.83 19. 17
135 ~ 180 2.34 7.75 5.56 5.22 135 ~ 180 0.78 0.78 2.78 1.44
180 ~225 0.78 2.33 4.17 2.42 180 ~225 0.00 0.78 1.39 0.72
225 ~270 0.78 0.00 6.94 2.58 225 ~270 0.00 0.00 2.78 0.93
>270 0.78 0.78 20. 83 7. 46 >270 0.00 0.78 0.00 0.26
5 KB max 385.50 315.00 603. 00 434. 50 5 KB max 157.50 315.00 255.00 242.50
% /)]MH min 0. 00 0. 00 0.00 0.00 % /)]MHE min 0.00 0.00 0.00 0.00
P{H mean 60. 21Bb 61.59Bb  162.07Aa 94. 62 Y{H mean 52.74Bb 51.87Bb 90. 25Aa 64. 95
FrifE2 SD 50.03 52.39 145.30 82.57 FrifE2 SD 27.62 40. 05 57.47 41.71

2.5 AEEARRLEFXEKIELEFME

MR 7 0 R B AN | R TEAC R LA —, 58 4l BAZ A HE SRt AN AR B A, 455
LFFMFRE IR, BN REPHAAEFFRITA T, SLAEHE AR Yoy 1, WS E0E
N R RIS NBON SE 4, AR R BUIL S S5 HUIEIE AR o0, A EL I g 4 7
Tpr PR DI, AR A P 4 ) 22 064K

F7 HAREARAERFAKEIEME %
W M K& fo B
FEA LA S AR EL FEA H A 3B AR EL FEAE L B AR EL
R 0.00 65.96 0. 00 9.48 5.81 27.74
ZHI 100. 00 0. 00 90. 52 0.00 89.35 35.48
AHLIE 0. 00 0. 00 0. 00 0.00 0.76 0.65

2.6 ABEARKRUEFXERMELLHREH

HERMi AR 7 T 2 A VR WAL 5 B 5 R T B A LU (R, e e 1 VRSO LR L 357 00 i B 7™ A
RPN . e 8 nldl, @M, K& A BA PR ™ T3 735008 19. 18| 22.46 | 31. 19kg/kg, HC
BB A= 0 B T EM . KRE . 4G EICPBdR el ACRR B LR SRR Y 5
— AL BT i £E 7 1 4 32 2 A
2.7 ABEARRUEFREKE=E NI

KL nbd @M, KE, AL 3 AR A B AR 3 A 75 B AR SCOC &R, i &y i i 5t
2k, LA AR [ s DX SRR IR AT 7% K™ B R A — R A RZ IR, 3 M ) RN ) 7 e R e o,
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*x8 AEAEAERPEXREREETH
AR A= 7= 1 PFP N K& e ¥IfE
(ke/ke) Htil (%) Htil (%) il (%) (%)
<20 36.17 32.76 36.77 35.23
20 ~40 29.79 41.38 34.84 35.34
40 ~ 60 0.00 66. 38 18.71 28.36
60 ~ 80 0.00 0.86 5.81 2.22
>80 0.00 0. 00 0.65 0.22
KA max 37.21 46.15 152.78 78.71
/M min 9. 04 12.52 7.76 9.78
H{H mean 19.18 22.46 31.19 24.28
FRUE SD 3.80 5.67 18.33 9.27
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SRl
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. 5 P o 3
£ 8000 | m :'oowo%oggoo oo BB 6 Sw o o
2 Qﬁ%%no ; 8%() og o ogﬁc>o
i 6000 | o O L o o - (o) o
g o o) o o o o)
K 4000 f L L
H
2000 1=-0.039 8x*+22.069x+6 737 3=-0.124 2x*+28.15x+8 334.5 y=-0.101 1x*+27.603x+7 976.8
R*=0.739 7 R=0.567 5 R=0.726 8
0 L L L ) N N N , 1 1 " 5
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N i ] # (kg/hm?) PO, JiJ (kg/hm?) K, Ojifi ] 1 (kg/hm?)
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< 8000 cc%o 0o %00@0 o 'o&:o o
= M%) C%DOOCDOO ) [e) fo)
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3 ° @
¥ 4000 |
H
2000 b »=-0.040 9x*+28.123x+5 321.7 y=-0.051 8x*+15.459x+8 908.9 y=-0.052 9x*+17.372x+8 871.8
R>=0.543 R*=0.507 4 R>=0.5748
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H 3 M R ILA B e A I . 9 930,57, 10 298. 01 1 12 586. 46kg/hm” | FEi7E 5 TiZ M- 34 F K 7
o K2 2l TR A B = i 22 LA, BR300, 456 &1 2 400l 0 i AR B ] i) S0 I B il 384
PR IR E, 3 M S0 23% | 26% | 34% , ZAE X FOKRKE RIS O T RAE X KR
AR

80 - 80 80

HM IS R

60 |- 60 |- 60 |

o 11 T s
széq F;q Féq l l l | EgEﬂ

0 . L 0
AN HIEP,0, HIEK,0 LIEN LIEP,0, EHEK,0 N 1LIEP,0, HIEK,0

(%)

PERELE (%)
FERZELLE (%)

B2 WEEEKRTEEILE

3 itig

3.1 AEERIER EXMEEEIL

AT T 2 Dl i R R R A ge i al, RH R RIS I - EE R, Bk, Fi
AR ARG 0 FORBEBR o 32 28 DR VR W il 4 it FH o 52 e o1 R v (P et GO T 5 4 — 20 A
T S RMEEY R, TORMLIEA SR A%, H BRI R AR A e kY, & ke
BRI FHRCRIZ A T E PR, FORA il I DA R ORAE S i K AR A FE 5 3 EORAE Y = s i R B &
FEP BT R BN, TR A ARAE X R R AR AR 90. 00 ~ 549. 60, 0.00 ~385. 50 F10.00 ~315. 00kg/
hm®, B E AR A h 549. 60 . 385. 50 F1315. 00kg/hm” , HAE X BHiE 7 Al % 10 298. 01kg/hm*, {H
MR AR E] 7 610. 40kg/hm? , BT g 2 RRAE X ERGEACAEZEAR K E B, IERHEMRZ, H
HIAE LIS B R R A3 ek R . R AR IR i B R 150. 00 ~ 200. 00kg/hm? , A £icd R A 1/3 B4R
PR PR S AE R P A, AR 2 1T g 45. 00 ~75..00, 75. 00 ~ 120. 00kg/hm’™ | $cdfi %
2945 2/3 AR PR R AR T HERE A i, DR AT B 2 AR X E R S Y IR S AU A, 2 A
o AL R BRI E FREA ROt R 5 Tk i, IR R R g, RUIR L s 143 JEB R
W R KB OMERE LB, BEBPAE R UGN £, 450 SO P B & BURBLAE X T ok U0 it Bk T AT
R, BN Fe A A IEEH Y 65. 96% , AT R 44 KA DX K N R ARR RUIE BL it in R GBI i, Wl it Ay
F, A BEARAFAHN (3G
3.2 MTEAZEREXKMEIEEIY

ERRAEIX FRFRE AN, ZE X TR = DL PRI . B 32, IR AR X T K it iR
Ri2E A BRI A P AT Al . AR IX B R (8 355. 15kg/hm’®) 35 TR IX Rk 7= &
(7 523.40kg/hm*) , WEE TREX KR, HLMERX TR 8N 12 586. 46kg/hm®, 1] WLZ/EX
FRAFRRMIE =S, E 8 A5 R L, A DRGSR RIS R A7, B
RSB I RI A T e, XA 173 (A P UG FH e AN FEAEAE S R 2 o X L 0 o I . 5
FHAEX, XATRE SR TAEY b . S A0 R LR A P A AE S 4504 56 o 22 Ikl . 40 A it P 2% i e
0. 00 ~270. 00kg/hm’, BAEA 5T 270. 00kg/hm® FUREALELE, LAEIXHE . 4178 IR K 09 5 N ol B 2 1% X
ot T2 TAEYRRE . AAC R AR AR B Y DU K s H Y B R AR 5
MR AL 29 15, 28 4E X FOR EE AR T HAE X, (H& 38 i o6 = TR X, A B #E7E RUIE 2L 6B T
(1: 1.43) 3 20, U8 INAVEX TR E LB G, ZAE X T RAE R AT, (HHEX 4
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IR B E Ak, DR B X K FERL TG I FP A A HUIE , PRESEIR MRS, Bk 2551k
Pyt

4

&it

T R AR X T R X I 3l A7 7R R i . — ORI . BRI AN B BE S, AR 30 >4

AR 758 M D AR AR, FRARESE L, SR AE, SO S R X KA 20% ~ 30% (1) 3% 7= ik
J15 BAEX B FARFRAETERG A H ST . BBEANEC U A B B 8 R S AR it AN 2 S P T, 7 AR B 24
- AR 3SR AR AR R BTG, BEREA MLAE, BnLRR AR SOl S X I E K 30% ~ 40% [y
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EVALUATION OF FERTILIZATION MANAGEMENT AND YIELD POTENTIAL
OF MAIZE IN DIFFERENT TYPICAL AGRICULTURAL PRODUCTION

AREAS IN HENAN PROVINCE *
Ren Ning, Wang Gaige, Ye Youliang, Wang Yang, Zhao Yanan, Huang Yufang

(College of Resources and Environment, Henan Agricultural University, Zhengzhou, Henan 450002, China)

Abstract Based on a survey of fertilization management in maize production in Henan province in 2017, it is
found that the low efficiency of maize is mainly related to suboptimal of chemical fertilizers, suggestions on
fertilization managements are made to maximize the yield and efficiency. In this study, we investigated the maize
yield and the "4R" of fertilization management (i. e. , types, rate, time, and place) of 828 farmers in Yuzhou,
Change (as two grain-growing areas) and Qixian (as a cash crop-growing area) of Henan province. The maize
yield of the two grain-growing areas ranged from 4 500. 00 kg/hm” to 10 500. 00 kg/hm*, and fertilizer input varied
from 90. 00 kg/hm’* to 1 249.00 kg/hm*. The input of straight fertilizer and compound fertilizer prevailed in these
two grain-growing areas. The average PFP of the two areas were 19.18% , 22.46% , and yield potential were 23%
and 26% , respectively. In the cash crop growing area, maize yield ranged from 4 731.00 kg/hm’ to 11 320. 00
kg/hm*, and fertilizer input varied from 0. 00 kg/hm’ to 1 206. 00 kg/hm*. Organic fertilizers were used in the
cultivated area, resulting in a relatively large variety of fertilizers. The average PFP in this area was 31.19% and
yield increase potential was 34% . For the two grain growing areas, our recommendations are showed as follows.
Firstly, it should reduce total N fertilizer, reduce basal/topdressing ratio, and increase phosphorus and potassium
fertilizers. Combing these measures, it may increase maize yield by 20% ~30% depending on soil fertility. For
cash growing area, the application of ammonia, phosphorus and potassium should be strictly controlled according to
soil fertility and crop demand. And it increase the application of organic fertilizer and the types of basal fertilizer
may increase maize yield by 30% ~40% .

Keywords maize; fertilization; questionnaire survey; potential to increase production; fertilizer recommendations
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