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Effects of different fertilizer controls and precipitation on corn yield
in yellow soil region of Guizhou

LI Yu'’, ZHANG Yarong'’, ZHANG Wenan', JIANG Taiming’"
(1. Guizhou Institute of Agricultural Resources and Environment ,Guiyang 550006, China; 2. Scientific Oberving and

Experimental Station of Arable Land Conservation and Agriculture Environment( Guizhou) ,Ministry of Agriculture

Guiyang 550006, China ; 3. Guizhou Academy of Agriculture Science , Guiyang 550006 , China)

Abstract; In order to study the effects of different amount of fertilizers and rainfall on agronomic traits
and yield of corn, the four treatments such as no fertilizer, organic manure, chemical fertilizer, combined
application of chemical fertilizer and organic manure were selected to analyze the situation under different
fertilizer controls and precipitation in Guizhou from 2010 to 2012. The results showed that kernels per
spike highly correlated with precipitation and the correlation index was 0.425, the plant height had the
highest correlation with fertilizer controls and the correlation index was 0. 905, years of highly precipitati-
on(888.5mm , 1031.5mm for 2010 and 2012 respectively) , the corn yield was affected by interaction of
precipitation and fertilizer controls, and had significant yield-increasing effect. Different fertilizer controls
and precipitation had obvious effect on kernels per spike and kernel number per row, and control of MN-
PK in 2012 (1031.5mm) was the highest, 10% , 13% and 17% , 1% higher than that of 2010 ( 888.
Smm) ,2011 (497. 3mm) , respectively, and 58% ,18% higher than CK. The higher precipitation and
MNPK control had significantly yield — increasing effect, in highly precipitation year of 2010 and 2012,
the grain yield, straw yield and biological yield of corn, 13% ,17% ,15% and 18% ,12% ,15% higher
than that of 2011 ,respectively.

Key words: corn; fertilizer control; rainfall; agronomic traits; corn yield; yellow soil region
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PRV Pl R L R, 42 [E] 25.3%
BTSSR P E SN 2 M SR 2R - 7
SMAO A R BT, SRR AR
KA PSS S e RS B, A5 R BRI LU 22 , A7 3K
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MR 1071 m, AP0 15, 3°C, 45724 H BRI 5K
1 354 h, AR 75.5% , & 4E o) 270 d, 4ER%
MiE 1100 ~1 200 mm, {55 X 2010 - 2012 4 £ K
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YA & A T R 888. 5 mm, 2011 4F JAR& RN
497.3 mm,2012 4 GPEME A 1 031.5 mm, K55
Hi A S B BRI O — & R KA 5P T AR
B I AT A2 13 (0 ~ 20 em) FEA M T
F A MR 15.15 o/kg, 2%, 0. 85 g/kg, &M 0. 71
g/kg, 2B 13. 3 o/ke, B A 67.9 mg/kg, 7 R Wk
15.9 mg/ke, AP 109.2 me/ke,pH (N 5.4,
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82.5 kg/hm* K,0 82.5 kg/hm’) ; @ & A HLIE S
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N T EESE TR R N R, AR SO AR SE A
R A At AL A B A ) R T i (mm) |, R
LT & (g/ke) , TIEER G (g/kg) , HHA R
R B (o/ke) SRR PEATHI AT (£ 2)

AR < AN [+ Tt S Ak B X6 5 A ™7 s i e A, 245 B A
BEMIE, [BIEHZRHCH 0. 867, MikF N #I% T 5 K
PR EANSCAN, 5 A PR K OC I AR S, PR
FRAEHL R R K™ A OCBE I R

F1 EXRRZUEREENE EELERFENEXIHE

[(CETRT Y a0 N 7 3= K TEATHL iyl ERiE O BRB TR PR
[ T 1 0.000 0.176 0.202 0.391*  0.342*  0.346"°  0.425" 0.375°  0.365"
it B Ak 3 1 0.905**  0.820* 0.596™* 0.519" 0.720** 0.682*" 0.604** 0.867*"
/=1 1 0.859""  0.752°" 0.721°"  0.746"" 0.801"" 0.662°* 0.914""
T 1 0.827**  0.804*" 0.818" 0.835" 0.649"" 0.847""
TR 1 0.879""  0.687** 0.867** 0.558"* 0.763""
TR 1 0.6417* 0.753** 0.475"" 0.691""
R 1 0.730**  0.612** 0.792*
R 1 0.894**  (.834*
TTHRIEL 1 0.715*"
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VEr x FORIS 5% BHEKTF, wx FORI 1% BB FAE, FRL
R2 HMEXRFEEREZMHEXLSTR
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[ TR &+ 1 0. 101 0.168 0. 050 0.038
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HE 2 o] J AR R A R AR PREI B2k 2.2 AES
PRGN R (K 2) , SRTAFRAE 2.2.1 REZREAEAER T 2 RRLERY
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20102012 4R 7 2 F AR K53l 1 £ R 2607 244007
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(2006) B 57522 (1995) 45 ABFFe s e —a0 "

®3 AERMEMNEXRERZEEROZMBERES T

JHEALBE 4F0y B/ em RERK/em BETEV em FEHL/ cm PR/ g TR TRk

2010  195.8 £7.6a  14.9 +0.8a 6.6 £0.8a 4.2+0.4a 29.7+0.4a 148.8 +24.6a 22.4+0.9b

CK 2011 195.4+7.0a  13.9+0.2a 6.6 £0.8a 4.0+£0.5a 27.2+1.1b 132.4+16.7a  20.2 +£0.4b
2012 199.8 +1.5a 14.5+0.6a 6.4 +0.8a 4.2+0.4a 29.4+1.4a 168.2+£32.6a 26.1x1.8a

2010 237.4+11.5a 16.6 +£0.9a 7.8 £0.3a 5.0+0.2a 32.7+%3.5a 191.2+1.6b 24.5+0.9b

M 2011 235.0+3.1a 15.4+0.6a 6.7 £0.4b 4.4+0.3b 29.8+0.3a 149.7+£11.6¢c  22.3+0.9¢
2012 245.6+3.5a 16.4+1.4a 7.9 +0.3a 4.9+0.2a 33.5+2.4a 223.2+11.9a 28.4x0.7a

2010 241.7 £5.6ab  16.2 +0.5a 7.2 +0.4a 4.6+£0.5a 33.4+0.7a 170.9 £11.2a 23.7 +0.6ab

NPK 2011 234.5+3.1b  16.0x0.7a 6.6 +0.4a 4.2+0.4a 28.7+1.9b 147.7+11.0b 22.4x0.5b
2012 243.8+3.9a  16.0 +0.5a 7.5 +0.8a 4.3+£0.5a 34.5+2.7a 183.4+9.2a 24.4+1.3a

2010 284.0£14.5ab  19.0 +0.7a 8.8 £0.7a 5.7+0.6a 37.9+2.0a 240.6 £9.7ab  27.3 +2.1a

MNPK 2011 262.4 £12.0b 17.4 +0.6b 7.4+0.4b 4.5+0.5b 36.3+2.1a 226.2+25.6b 30.5+1.8a
2012 290.9+7.8a 18.4 +1.0ab 8.6+0.6a 5.4+0.5ab 35.6+3.7a 265.0+8.4a 30.9+1.2a

T R 22 5 [l — B AL AR B )443 (e ) [l — A 2RI HE A o A T/NE T BERIR P < 0. 05 7K P28 53 8 255 Hob g i b B CK
s MO A HUIB AL BE , NPK Sy B ARAE , MNPK S HLAL BCHE & 5 ARAE, T 1A o

e 4 A [R]—4FA7 A [R] fite 8 Ak B X6 6 Kk s | A
R HATE HOH R AR R
AT 2010 A, 45Tt AP Ak B R o K45 T 25 Mok
2SR, HLLL MNPK &b 31, H b ks 550 bk s
FFHDHL 4> 555 CK 155 62% ,45% 1 36% , M kb B A
NPK 4b 38 bk FoRr $50f 22 5140, o Ax Motk BB AR 2,
A4 T CK, 2011 4FA[R]jite A &b B 8] 5 K A4 T4k
FIVBEOR 22 S A 0 2 (R 4 T B I 22 5, DL MIN-
PK 43R, HAER BOA TR % CK 7 71%
M 51% . BEAh, M 1 NPK 4b 3 7] 45 500 4 250k 22
SR, EORLE AR B CK M K NPK Ab 2
[0 3 22 5, AR MR B B i F CK., KR
iy 2012 4F  MNPK Kb Bk = AR 2 388 CK
46% F127% ,M 5 NPK ZbF[E] 25048 K 4T CK
Ayl 23% ,13% F1 22% ,10% ;i M 5 NPK &b
FRREATEC ML L AR E S CK 25 AR, 5—2 5
WERR AR T i RS Ay 3 7 A R A e Rk
FOMBATELL MNPK AT M AR BRER 7, 43 51148 CK i
58% ,18% #133% ,9% ,NPK H1 CK kb 25 Rk,
P — S B 1 25 T A HLIE S AR AR B X F KR
SrERA T R
2.2.2 FRGEALEREERENEKRFZHYR
A I 3 AT, 5% REAH Eb , R TR AR A B i T
KFFRL AEFE UL S A 7 2, HARTRNAE 0y A W i IX
S, AT LR 5.6,
F 5 g [ — P it AR Ak A [] 6 TR A X R K FF
b FEFE A R . 1,201 4 CK 4b

PRAPRL = 5 AR i A e S 2010,2012 4R
WK EIRARAA L, 22 5 3, &5 S 3B AR F i 7K
FU Ay, 1 2010 5 2012 445 77 B 2 5N 3
2011 AFRPARL = i R FE = AN A 7 4 4 2010
SEA TR 20% ,18% K 19% , %5 2012 44 24% |
17% F1120% ;M NPK K& MNPK AbF 5 CK 4bHiZE
RFR A B, B 2011 4 4% 4b B [E] 77 & B B KT
2010 F12012 A= (325) o FH UL AT oK = Bl R o
TR, SR AW IS A

25000 kAL it

OfEF - WY

£ 20000

2010 2011 2012 20102011 2012 2010 2011 2012 2010 2011 2012

X aHUE WRALE AHUEL R

NGl
T« P PR ARG AR AR FORE B (3 -9 ) i SR B
(Hirr 2010 4RI 1k 888. 5 mm, 2011 4EFE T4t 497. 3 mm, 2012 4E [ 1031.5 mm)

B3 FAEFERAREEELEFEX~E

6 Mla —FEM T, A )i e Ak # 7y =00 &
KAFHLFEFT R AR = A R, A5 1,2011 4R 4%
b PR ADFFRL RS LA R AR 4 7 1 1) 25 S K, MNPK
AbH = B v, B8 CK AR BR300l & 150%  132% Fil
140% ; NPK 4b #f 45 7= 2 4 CK & 107% | 66% F11
85% ;M b B 5 [ 3R 2 A~ AbHEAR L, {UER CK &
46% 18% 1 31% ; 1] UL AS ] jifi JE2 Ak L X 14 7= 45 i
FAEA, Hd L MNPK RCR A, Hk o NPK AT M
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AbFE  AETR KB EHAR Oy 2010 4, /58K & MNPK 4b
P 5w, Ho B i CK &y 127% . 124% F
125% ,1fif M A1 NPK 4b 3 45 7 1 22 51 R K, {H Al 53

4 TEMIEAENERREMWRGBMEZESEST

B CK 5 84% 59% 0% Fi190% 57% 72% . 7]
FEAE K S 4R 4y 2012 4F, MNPK b7 5 iz

Ay MEACALER  BRiE/em BERK/em BEITHV em M/ em (SR A VA TR 2L TTRIEL
CK 195.8 +7.6¢ 14.9 +0. 8¢ 6.6 +0.8b 4.2 +0.4b 29.7 +0.4b 148.8 +24.6¢c 22.4 +0.9b
M 237.4 £11.5b 16.6 £0.9b 7.8 £0.3ab 5.0+0.2ab 32.7+3.5b 191.2+1.6b 24.5+0.9b
2010 NPK 241.7 £5.6b 16.2 +0.5bc 7.2 +£0.4b 4.6 +0.5b 33.4+0.7b 170.9 +11.2c 23.7 +0.6b
MNPK 284.0 +14.5a 19.0+0.7a 8.8+0.7a 5.7+0.6a 37.9+2.0a 240.6+9.7a 27.3+2.1a
CK 195.4 +7.0c 13.9 +0.2¢ 6.6 £0.8a 4.0+0.5a 27.2+1.1b 132.4+16.7b 20.2 +0.4c
M 235.0+3.1b 15.4 +0.6b 6.7 £0.4a 4.4 +0.3a 29.8 +0.3b 149.7 +£11.6b 22.3+0.9b
2011 NPK  234.5%3.1b 16.0 +0.7b 6.6 +£0.4a 4.2+0.4a 28.7+1.9b 147.7+11.0b 22.4 +£0.5b
MNPK 262.4 +12.0a 17.4 £0.6a 7.4 +£0.4a 4.5 +0.5a 36.3+2.1a 226.2 £25.6a 30.5+1.8a
CK 199.8 1. 5¢ 14.5 +0.6¢ 6.4 +0.8b 4.2+0.4b 29.4+1.4b 168.2 +32.6¢c 26.1 +1.8bc
M 245.6 £3.5b 16.4 +1.4b 7.9+0.3a  4.9+0.2ab 33.5+2.4ab 223.2+11.9b 28.4+0.7b
2012 NPK 243.8 +3.9b 16.0 +0.5bc 7.5+0.8ab 4.3 +0.5b 34.5+2.7ab 183.4 +9.2¢c 24.4 +1.3¢
MNPK 290.9 +7.8a 18.4 +1.0a 8.6 +0.6a 5.4+0.5a 35.6 +3.7a 265.0+8.4a 30.9+1.2a

T AP 22 e MW TR] — 400 (T &) S [ AL A BT o] — A MR LA
x5 FREIEMEXNTEHNHIMEEREDHT

A [ it A Ak P Ay k=i / (kg - hm ™) FEFF= 8/ (kg - hm )  A¥r=/ (kg - hm?)

2010 4039.9 +234.6a 4910. 6 +586. 4a 8950.5 £636. 1a

CK 2011 3245.3 £ 166.6b 4048.4 +118.4b 7293.7 £192.3b
2012 4297.6 £143.9a 4870.4 +116.5a 9168.0 +96. 6a

2010 7428.7 +1364.9a 7828.2 +507. 1b 15256.9 +1810. 7a

M 2011 4740.7 £459.9b 4779.8 £261. 1c 9520.5 +538.7b
2012 8066.0 +113. 5a 8859.2 +654.2a 16925.2 +602. 7a

2010 7667.2 +268. 6b 7704.4 +231.3a 15371.6 +491.8a

NPK 2011 6729.5 £172.5¢ 6729.0 +403.8b 13458.5 +526. 4b
2012 8100.4 +181.9a 7971.7 +260. 2a 16072.1 +85. 8a

2010 9164.3 +795. 3ab 10977.5 +766. 8a 20141. 8 = 1466.2a

MNPK 2011 8113.5 +101.5b 9400. 6 +338.4b 17514.1 +418.9b
2012 9594.2 +611.4a 10562.7 +388.0a 20156.9 +933.4a

T« R 22 5 [l — M AE A B [R) 47 003 (R o ) oK e HE R

R6 ARIMERLENERTENHMPESRES

Ay ORFERER S ) SRR AL ket / (kg - hm ™) FEFF~8/ (kg - hm?) A=/ (kg - hm?)
CK 4039.9 +234. 6¢ 4910. 6 +586. 4c 8950.5 +636. Ic
M 7428.7 +1364.9b 7828.2 +507. 1b 15256.9 +1810.7b
2010 NPK 7667.2 +268. 6ab 7704.4 +231.3b 15371.6 +491. 8b
MNPK 9164.3 +795.3a 10977.5 +766. 8a 20141. 8 +1466.2a
CK 3245.3 +166.6d 4048.4 £118.4d 7293.7 £192.3d
M 4740.7 +460.0c 4779.8 +261. 1c 9520.5 +538.7¢
2011 NPK 6729.5 £172.5b 6729.0 +403.8b 13458.5 +526. 4b
MNPK 8113.5 +101.5a 9400. 6 +338.4a 17514.1 +418.9a
CK 4297.6 +143.9¢ 4870.4 +116.5d 9168.0 £96. 6¢
M 8066.0 +113.5b 8859.2 +654.2b 16925.2 +602. 7h
2012 NPK 8100.4 +181.9b 7971.7 +260. 2¢ 16072.1 +85.8b
MNPK 9594.2 +611.4a 10562.7 +388.0a 20156.9 +933.4a

T Fe P 22 e N TR] — 400y (T &k ) S [l R AL A BT 0K 77 4 LA
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NPK AbFHA P24 CK 55 123% ,112% 1 120% ,M
FT NPK Ab AR = A AR 4 7 e 22 S AN i, {1
A3 % CK 25 88% 85% Fl1 88% \75% , T M AbFi
Fr=i w5 T NPK AbF Y 119% , 343 i) 48 o IR 7
82% F1 64% , 51 N5 45 F, A HLIE 5 A0 AL Bc it
AT AR s IERER 3, VR 7, ANt AT AILIE 7
EEHESRBE -,

3 & ik

L LTk, SN S DA LT & B, 3 4R
FARAIRET R L] TR i AR LR 2 2]
I R H S JREA A 2 0, ol T R ) DX Il AN 1
PRI R BRI BR, A BE5E IX 48k 2010 - 2012
AT AN [ R 0T T 0K i W S AR [ A A i
sfyrf, n AR REREE IR 78 K B 1 KR AR K
TR AR R 5 AR R K Sl WIS A A
TR 5 R e S AN (R A Ak B A LG AR R
AT BB DX UM A RE DY 3R A8 S A7, S Bl
TR AR F - PR A 2 S

B2k
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