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EHTH AR B ATEILEIR X R P HEAE SR PFH

I #, M, TRZ, KEH, AR, K, £ %, & F
(PELARMRHE A7, Bepibazk 712100)

E: [ B ] BRI XR P TR S5 B FICMR R, TP P KO SR R Y
FOKBENEARDL , AR XX RAE RIS % . [ Bk ] T 2013—2016 F7EIH AL RIR KRR E S, &
B, SR, M. RS S A (), SSHLA P UEA 680 R P KRR SR, [SBR] D AP EXATE
4 AP ME R 6000 kg/hm?®, 7K JE TARME (< 4200 kg/hm?) . ik (4200~5900 kg/hm?) . 145 (5900 ~7600
kg/hm?) . fi & (7600~9300 kg/hm®). TR & (> 9300 kg/hm?) 7K FAA P B39 5 15.5% . 26.9%. 36.4%.
14.4%. 6.5%, fRTFHEARTPA G 42.4%, 2) KB FKME R 4 4PN 249 keg/hm’, Horiti &S TR
i (< 76 kg/hm®) . WAE (76 ~152 kg/hm?), & (152~228 kg/hm?), M E (228~304 kg/hm?) FIARE (> 304
kg/hm?) PR PBUE 70 4.5% ., 11.6%., 33.9%. 35.3% Fl 14.7%, F Bt R EARMCAY AR S B S 3 B A /0
e, 2013 4F19 6.9% /0 F) 2016 4EA9 2.8%. (SR IR s 14 P 2B R &S, | 2013 4E19 33.9% 1
TN 2016 4F 1) 37.1%6 3) RIVEFE T KBRS F—NEAE PR, 4 F BT 108~126 kg/hm®,
SEIE A 118 kg/hm®, (i AR =5 (> 160 kg/hm?®) FAR FURIRAFAE . 4) AP 3 BRI & 4 457 359{E 35
kg/hm?, i P AR T3 A (52 ~78 kg/hm?) AR 7 5 85.3%., 5) Ikl . WEACAS, B4ns. sheiEs, A
RLAFRORE =20, BEE A . BEACE B T e IR A P O B R AIG, (L. B s, PR AT
Fekath, 6) ARG 5 i 2 IR OCHR, (AR~ im/Kr F 24 P A iE it 40~80 kg/hm’, 3 &
TP A TR A m kPR i [ 8538 ] TSR XA P TRbPRL ™ B B AR AL TR AR, ZEREAE |-
RIEE B S A RFIAE, I AR P 2B AT B SR LA, (ERA sk - 755%
A MBI XA P AN AR AT A (PGS R B TR kR B, EA Bh T I AT
SR
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Evaluation on fertilization of farmer practice based on grain yield
of spring maize in Weibei dryland
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( College of Agronomy, Northwest A&F University, Yangling, Shaanxi 712100, China )

Abstract: [ Objectives ] The study investigated the maize yields and application rates of nitrogen (N),
phosphorus (P) and potassium (K) fertilizers in farmer’s practices in Weibei dryland area, and made analysis
and evaluation about the investigation results, to provide a guidance for scientific fertilizer application.

[ Methods ] From 2013 to 2016, questionnaire was conducted on fertilization rate and spring maize yield on 680
households from 5 counties, i.e. Chengcheng, Heyang, Hancheng, Huanglong, Pucheng, in the east of Weibei
dryland. [ Results ] 1) The average maize yield in the four-years in the studied area was 6000 kg/hm?* and the
portion of samples in very low (< 4200 kg/hm?), low (4200-5900 kg/hm?*), moderate (5900—7600 kg/hm?), high
(7600-9300 kg/hm®) and very high (> 9300 kg/hm’®) yield level was accounted for 15.5%, 26.9%, 36.4, 14.4% and
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6.5%, respectively, and 42.4% was below moderate level. 2) The four-year averaged N rate in spring maize was
249 kg/hm?, and the portion of samples in very low, low, moderate, high and very high level was 4.5%, 11.6%,
33.9%, 35.3%, and 14.7%, respectively. The percentage of farmers with low N rate declined year by year from
6.9% in 2013 to 2.8% in 2016. However, the percentage of farmers with high N rate increased from 33.9% in 2013
to 37.1% in 2016. 3) The P rates in the research areas were at a relatively moderate level. The average P fertilizer
rate in the four years ranged from 108 to 126 kg/hm® with the four-year average of 118 kg/hm’. However, farmers
applying higher rate of phosphorus (> 160 kg/hm’) still existed. 4) The average K rate in four years was 35 kg/hm’
and 85.3% of the farmers applied K rate less than moderate (52—78 kg/hm?®). 5) Yield response of spring maize
to N and P fertilizers at low rates was high, but yield response to nitrogen fertilizer decreased obviously with
the increase of N and P rates, and the yield would decrease at the high N and P rates. 6) No significant
relationship existed between K rates and yields, although high grain yield was mainly from K rates at 40—80
kg/hm® and appropriate rate of K was beneficial to obtain higher grain yield. [ Conclusions ] Generally, the
maize grain yields in Weibei dryland areas are still in low levels. Overuse and underuse of N fertilizers are
coexisted, and farmers with overuse of N are still increasing. P fertilizer application is generally reasonable, but

inappropriate use of P is still existed. Although K application in the right rate helps to obtain higher grain yield

and keep sustainable use of soil K, farmers pay little attention to K application.

Key words: Weibei dryland; farmers; spring maize; yield; fertilizer application rate
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2 4RS00
21 RPFEEKRTRBHBANE

F 1 M PRBFIX B P R K AR . A
FE KA 4 45348 249 keg/hm?, et &K F
Rt JaTARMKE & 4.5% . IR f 11.6%.
WA 33.9% . A 35.3% . R A

14.7%, VRIS P it 2 o 32 B4R rh e 3 b 5 0 v
Yo, AEREE AR AT R, AR RN AR P R
B AR YD 1 R, B 2013 4R 6.9% i/ #)
2016 HY4F 2.8%, Jitn &L O e AR 7 S B B i)
B 2013 1Y 33.9% HEHNE] 2016 4F11) 37.1%. [F]
Pt R AR e AR P B K (9.8%~18.1%), fHR
S R

R1 ERASKREKERFEEERFEFHFHSLE (%) SEFEHFIERE
Table 1 Percentage in total surveyed households of farmer with different N application levels and
the averaged N rate in surveyed year

Jifi 2L Y ] Range of nitrogen fertilization rate (kg/hm?)

0y A
Year <76 76~152 152~228 228~304 304 Average N rate

A& Very low f A Low i ' Moderate {5 High 175 Very high (kg/hm?)
2013 6.9 10.2 33.4 33.9 15.6 2582
2014 4.6 15.9 352 345 9.8 231b
2015 38 9.1 33.4 35.6 18.1 2662
2016 2.8 113 335 37.1 153 242b
4 Mean 45 11.6 33.9 353 14.7 249

# (Note ) : [FFVEIRE AN RIFE R R RSOl 2 MIAAE B ZEF (P < 0.05) Values followed by different letters represent significant

difference in N rates among years (P < 0.05).

22 RPAEEKRBBI/NE

2 AT IR A P oK B =4 A . ]
DL H R AF DX 3 A i Ak T — A3 R 3 R K
e, 4 B R AL T 108~126 kg/hm?, F-X
A 118 kg/hm?, {HAR =5 K il A it FH A P 4
SRAIFTE, JE A —E s, 2013, 2014, 2015,

2016 4E53 95 12.7%. 19.3%. 12.5%. 17.1%. fEifi
B P g, 8 TR S 8.2% Ak i
30.9%. & 30.6%. fWEE 15.0% . REG
15.4%. 0] LU H B X S8 AE 4 B AL 2o i 5 A8
SRR G

R2 EARAZSEBKERFESEEDFEFETHOSLE (%) SZEGFIEHE
Table 2 Percentage in total surveyed households of farmer with different P application levels and
the averaged P rate in surveyed year

Jiti W 5 Y Bl Range of phosphorus fertilization rate (kg/hm?)

0 R
Year <40 40~80 80~120 120~160 >160 Average P rate

ARAE Very low A% Low ii "' Moderate {5 High AR Very high (kg/hm?)
2013 9.4 302 324 153 12.7 108 b
2014 83 29.7 28.4 143 19.3 126a
2015 9.8 332 289 15.6 12.5 113b
2016 5.1 303 327 14.8 17.1 124a
P4 Mean 8.2 309 306 15.0 154 118

1 (Note ) : [RIFIEHEIGAS B 71 R AN [E)AE003 it i 2 18] 777 i 35 22 5% (P < 0.05) Values followed by different letters represent significant

difference in P rates among years (P < 0.05).

23 RPEEREIEKANE
%3 N IAWF I A P K AR i P & A

ATLE W, 7 ERHGEEHEKERPT %Y, BT
R Y 46.5% . fKH 4 38.8% . wH AT 9.2%.
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x3 ERAZRFKERFPEEESFEFEDRISEE (%) SEFHFEIRETE
Table 3 Percentage in total surveyed households of farmer with different K application levels and
the averaged K rate in surveyed year
B=ASe - a1 . 2
i Jifi# /5 [F Range of potassium fertilization rate (kg/hm?) it
Z
Year <26 26~52 52~78 78~104 >104 Average K rate
BT o 2

AR Very low K Low i Moderate fi# 5 High fR% Very high (kg/hm?)
2013 33.9 41.7 15.3 5.8 33 38a
2014 50.0 37.5 9.3 3.1 0 3la
2015 53.7 36.6 53 4.4 0 34a
2016 48.5 39.2 6.8 5.4 0 36a
734 Mean 46.5 38.8 9.2 4.7 0.8 35

¥ (Note) : [RIFVE G AR 7 BEF 7R A [R)AFA7 it B () A7 4 . 35 25 5 (P < 0.05) Values followed by different letters represent significant

difference in K rates among years (P < 0.05).

TRE B 4.7%. REE 0.8%, 4 4 FX 45k
35 kg/hm?, IR THER R i 65 kg/hm®, KHEL
B oK FH it P A T3 i i) o FAR R
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HIat 228 kg/hm?, i ZIEE 89 91.4%, 8 1E7EH
1O 22 kg/hm?, 7 EAEE L 8.6%. PRI i% X 3k
AINELIIEAEREA Ry 32, Bt

x4 EXREAFSE. BiettflFERE

Table 4 Basal and topdressing proportion and rate of nutrients in maize field

N P,0, K,0
Ay JENE i
Year Application way Het] (%) JHE (kg/hm?) LA (%) FHE (kg/hm?) LA (%) e (kg/hm?)
Proportion rate Proportion rate Proportion rate
2013 FEAE Basal 91.4 236 100 108 100 38
JBAE Topdressing 8.6 22 0 0 0 0
2014 FLAE Basal 95.2 220 100 126 100 31
JBAE Topdressing 4.8 11 0 0 0 0
2015 FLAE Basal 90.6 241 100 113 100 34
JBE Topdressing 9.4 25 0 0 0 0
2016 FEAE Basal 88.4 214 100 124 100 36
JHJE Topdressing 11.6 28 0 0 0 0
S JLAE Basal 91.4 228 100 118 100 35
Mean  SEHE Topdressing 8.6 22 0 0 0 0

2.5 RPAEEKRIFH~E

A TR ERAFRL T30 5 9 (3R 5). 4 4R
W5 IREM, 7 EKR=BAERP %, JETIR
I 15.5% . WK L 26.9% . &Y 36.4%.
T B 14.4% . IRE R 6.5%, “FHI77 5 6000
kg/hm?®, R, AS R4 B ] KRR = i sh ik,
FERIAE 2 WK (19.2%~38.9%) 51 =

(7.2%~24.3%) ALK, R R AR T 1E K- L
PR, RUNLIX TRAFRL ™ AR AR
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P Ta Sy P 3K FE R0 45 3 KRR ™ G
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P ROR I RRAT, 2 T HGE I E K,
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x5 FEEERTEKFRFPBEDLE (%) REFH~E
Table 5 Proportion of farmer households with different yield level ranges and their mean maize yields

N 77K Yield level (kg/hm?) Tt

i&i <4200 4200~5900 5900~7600 7600~9300 >9300 Average yield
AR Very low ffl Low 145 Moderate {7 High 1R7 Very high (kg/hm?)

2013 10.6 19.2 41.1 18.1 11 6100 a
2014 21.1 38.9 30.3 7.2 2.5 5880 b
2015 19.3 28.6 37.1 8.3 6.7 5728 b
2016 11.3 21.1 372 243 6.1 6330 a
P14 Mean 15.5 26.9 36.4 144 6.5 6000

T (Note) : [RIZEE G AN R T Bk 2R AN [R)4FAR - 42 7 d o) A4 7E 2 35 22

significant difference in average yields among years (P < 0.05).

12

(P < 0.05) Values followed by different letters represent

[ y=2926In(x) — 7620 (a) [ y=2007.7In(x) — 630.79 (b [ y=810.96In(x) +5122.1 (©
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Fig. 1 Exponential curve fitting between N, P and K rate and grain yield

RPN N R, BT T U A e e A
filh, 3 E A T B A InPER,, E RS
P PR G

Bl 1b g Pt & SEY ™ m R, Al L
i, MOEEE RS, eI A AT LU SO &
KAFRL i, PEAR S APt gl P 7 B R
K&, [R] B ¢ 4R 7K T R R = e T2 R A v A il
X, U T B AL A 7 RORAE AR AT it 9 i 32 it
IR, TR ATl D) 52 A PR 2R S ma A K

Bl 1e AHIEMEH 5 e R, TEARME A
AR b R & B AR 5 O ) A O
o, B kR i KO 32 AR b A B OIE i
40~80 kg/hm?, AJLIF ), & ilEs A T3R5 %
T AR 1

SRAD TR A FRPIRES , 3 38 25 9% X I 4 2 ] e
WZESAE L, IHHIAUX Y JE T 240 o W 7=
M, S SLE R REAELOL X0, JEBFIX I 2013, 2014,
2015, 2016 4F E KA F WM 43 50 293, 494,
273 #1357 mm, AHEGEHOREAR TR FPRE- 17
FRIN 2016 > 2013 > 2015 > 2014, = 7 IR R
gt AR RIFIEMEER, JFHFEEE
PAE 2014 45 F WHIFETN 494 mm, {HF=EKEET
HAbEy, X EESEEWELET NS A C,
2014 4F 6 5 7 A FrEARRE R & 5 35U i R A
ESRNCIEIRER- AN EL/PS 28 g VI F N o
XA ST AR R WA R E 1%, (T IU4E
IR 22%, ATLLE H, R AE R EE R
(e Ry 1 W 7 1 E N B B e N R [ R i
T 3 A AN ) SR A P 1 7 Y R, R P

3 e it AR AT Skt 32 B B FR A S2 R X P b &k
B, 4 4FSFH FORFPRL S & 7395 kg/hm?, IF HAK ™
31 KRPEXK=E

Xt 4 ARBRERAE TR, Y AR K A

B A 42% , HH A KR KL KA
TEZERE, (HX F2OE T ARG IRAY RS, HARLE



596 R R R L S 24 45

XL 10 AR R ACEA BRI AN, KR T
A P A S, TR R B X AT
FEEKERHEL, KT 9500 kg/hm?® (5 6.5%, UiEHiZ
DX AR F AT R BAT AR R A T3 )

Jiti AR AR S M VR P e ) S N 2, LR A
NESHEAE (18] 1) it AE R S BRIV ) = e AR A £
I OGRS . WA R IR 8 A B A
BB NI OE 570 1 N A NS A B N T
J T AR E E A R Ty, FRA B E A
FTEWHE L, Al £ IR KA it e, 3R
I3 BEE AN 2 E TAE 5 . (H A 20 fH22 80 4F
RIGH, FFREURSRAETS, o i A5+
o DR R A IR R AR B B R R, AR R
BRGEH OB — AN A E LA R, JEAE T K
PR AR X 7= e A R I IR A B, X R R N O
YR IXB A A R, (HA P 2 IS Y it
M, EWBR E M RE RS R, XX+
B R —HA TS, UL, BEARIZHIX £ 35
ARMBEE, KOHEWARABEIE, w20,
45 DN+ 3B R I R S 30— 2 T M U R (AL 1 i )
S
3.2 RPEKRHERERHEA

4 AEPRBFLE SRR, 2 Xt i A
125 32.3%, 5 67.7% B4R P AEAE A Rkt FH v 5 5%
TR TR, P20t 2 i 249 kg/hm?, [ IO 125 5 5
R AR T Y 49.1%, X —HdE R T IX G it
RIG TV, HARFMBEEN =K, Hikssis
BB R R IR 2%, i A AEAR . AR
T, A BN BT LU AR A e
PTG OLT Bl Bt FH 2, i an 8 ) oK ik
SIS R Y], SRS B IR A AR A By AR AU U
> 30%~60% MITEOL T, VEHI - i - B ke 2,
IXCEEHIF SR O A AR S A B M AT Rp 2 & S A &
BAR R o B G DX it 2 e AR
DR . AR RES S R A oK
JE TAE R H

N A T S A it R 2 2 X R R A — A
BN, 4 FAPEEE R, % XA A R
RIEHA BHY 8.6%. ZNE NG EMIER, [t
BRI AERIER, — kM ZEE R
RS, o EEYRTE EAK, MTEKFE
A BR A AR ARl X 30 25 %6 Ji5 WA 4 1 A K s

S, N 5 K A A 23 5 | T O M ARk ) ek
TRPRD 2 JE EEE R AN T RO AR, H

R AT, AR, PUEREE I, R4
= TOCE TR RE T, APRLTE BU T R R A
K, HHRE, AFAFEHERERKULERY
SR [ FERL A AR, BRI, AERRE A F) T K AT
7 AR 5 AR 35 R o

A XK X 4 PR R B, R P IR A
AL T EE A, BEIESF 3448 A GE 118 kg/hm?, {HIA]
A7 6 it A 20 oo AR A9 1R, v 30.4% AR
P IER ARIRZ ., 39.0% MR T BEIEHA i /D
PR I 12 DX ok 9 A i FHT S 5 8 0 [ 0, 7 5 | e 6 3
BRAE BB A AL PR AT, A ARARK Y
A i 68.9%, WA A 18.3%, 1A 7.5% B
BPAE A AR T IE KO X T2 0 X A
R AR, AR e i T, IR
o mim, RARA R R A LIRS B 4 e
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