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46° 31’ N) 47, AT AR X pedeEs . o
B EE v AR M AR, B T iR T R AT
BAMEX, FEFEKE 142 ~ 295 mm, JCFE
150 ~ 180 d, 4F¥ H ME 2832 ~ 3006 h, < 1% 4%
AR T FRER, OO, By
B4, BIFEAEY N K, HIEAEMER AT AL
5t 29.21 g« k™' A AL 91.94 mg - kgL AT
45.53 mg * kg B 317.32 mg - kg AUEE
0.46 mg - kg, pH {f 8.26,
1.2 R AR

MR F RS FEET E 109 5 AR RA L
% A — R RO, 3SR M IR
SR . TRVRBERR . BRERET . KVEMEIE IR /N T
HHLER, KR4 & 2 N-P,0-K,0=7-39-5, pH
1.97, %E 138g* em ™,
1.3 eIt

W B AN XS, T 20194F 4 J] 13 H
B, E 4N 1) PR RUEIE XTI, Bk
Tl I it R I B R — % 225.0 kg + hm ™, iC4E CF; 2)

JA SRR 1 FBKBANHEREAN, A5 B K
Jiti )3 BB 45.0 kg - hm™, 0 /E SF3.05 3) J5 3hE
FHiE 2. BREEANHEIENE, #EF 5 B B B K S 20
JIE 90.0 kg « hm™, iC4F SF6.05 4) J5 sh L& 3.
AN EEAT, 45 R0 5 Bl L0 K it R B A 135.0
kg « hm™, JC4F SF9.0. 5 % H 58 & B WL T,
3WHEE, /XN 558 m” (6.0 mx9.3 m), A
AN [ FH 205 Zh I ik i 48 N P,05. K,0 F£43
WAEZES, EFRBTHIE “—K” B (6 13
H) HIRE . IR SRR T 22 5%, L
JE A O AR SE AR R, BIAS I S I AL 34 A 75 40
FHER . B, AL CFABIR S BHEAR R
Jiti N 391 kg - hm”. P05 164 kg + hm™, K,078kg * hm~,
3/~ SF Ab BRI 43 B A3 it N 340 kg + hm™,
P,0; 114 kg - hm™., K,0 78 kg - hm™, £ /K jiti A
WL 1o SR SEAEAT ML IS 436 e b AR A =X
1754 40 ecm+60 cm, H#EEE M 17 em, Fig HE %L
11.8x 10" £k « hm™, T AKFEMEMIF (4 H 14 H )
W5 I3 Sl I ik A Tt IS v B KR A KR ZE AT R T
T HE B FP A7 25 em, 0 B AR AR PRI K - B +
K = BRI LATERE (225 m® - hm™) Uit ,
IKATTRIEVRE 20 ~ 30 em, /KFEHEES 12 ~ 18 em,
K 3 oo, AR B AP /KFHE S 10 em
T FLIE S 10 em AbFRAr i i o LAt R) 453
A A PRI AR R — B

® 1 EKIERET

] K JACE: (kg + hm™)
(H- ' i CF SF3.0 SF6.0 SF9.0

H) U (m’+ hm™)

N P,05 K,0 N P,0s K,0 N P,05 K,0 N P,05 K,0

— LB — 41.0 1030
04-14 A 225 32 17.6 2.3 6.3 35.1 45 9.5 52.7 6.8
06-13  —JK 675 452 205 390 452 347 133 422 17.2 112 39.2 8.8
06-28  —Jk 675 452 205 55.2 10.2 7.8 55.2 10.2 7.8 55.2 102 7.8
07-08 =K 675 802 200 82.5 15.5 15.6 82.5 15.5 15.6 82.5 155 15.6
07-21 LP/N 675 69.0 715 15.0 156 775 15.0 156 715 15.0 15.6
07-30  Fik 675 55.2 39.0 401 10.5 156 40.1 10.5 156  40.1 10.5 15.6
08-20 K 675 55.2 36.3 10.5 7.8 36.3 10.5 7.8 36.3 10.5 7.8
09-02 LKk 675
&t 4950 391.0 1640 780 3400 1140 780 3400 1140 780 3400 1140  78.0
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K H Excel 2010 X &dfs i A ab BRFNZE 1], SR

SPSS 19.0 X & 45 #E47 77 22 70, AN R4k B A br A
% H Duncan 37K ( P<0.05 ),

2 ERESH

2.1 Jiti FE SRR e Sl 5 e A R

m e 2 nl A1, R S AR X A R A I Y
M, 1) M7 m: [ —i kBN, SABA
MW AEO0 ~ 10, 10 ~ 20 % 20 ~ 30 em + 2 I
B b3 Bk SF9.05SF6.0>SF3.0>CF, 1 75 FE 4
LSemTFE H MO0 ~ 10 em + 2, SF3.0. SF6.0
1 SFO.0 Ab # -+ 38 A 250 Wl 1% 1 55 CF Ab 28 53 1) 48
5 3.29% . 28.16% F131.42%. 1 W 5 3h A8 it
R, AR B I 2 TR Sk A
BT, #O0HAE SR ZRE LR,
0 ~ 10510 ~ 20520 ~ 30 cm, DA% kK F-HE 25
Sem MW, MO ~ 10 em 3] 20 ~ 30 em + 2 [H],
CF. SF3.0. SF6.0 F SF9.0 kb F - 9 4 b s 2 B [
W43 5 K 24.46% . 15.80% . 13.33% F1 14.07%. i}
W Bt 2 i AR AR 3G T, )2 A Rl o
K, 2) KFIm: fER—LZRET, 4%
b B 4 e RO B A R R KO- BE B R SRR
0>5>10 em, A RWE & w7 K L& R 3h
AEL Ak B & 2 = T CF XF R, {H SF6.0 5 SF9.0 4b 2
Bt 75 7KV HE B R a2

F2 MEAE3dEREMEN LIETNHSENEMm (mg * kg™)
s + SRR PR AKCOFERS (em)
(em) 0 5 10

CF 0~ 10 46.72d, a 43.90b, b 39.54h, ¢
SF3.0 52.17¢, a 45.34b, b 40.78b, ¢
SF6.0 58.67b, a 56.27a, a 48.69, b
SF9.0 68.04a, a 57.70a, b 49.44a, ¢
CF 10 ~ 20 44.11c, a 41.39h, a 36.30d, b
SF3.0 4781c, a 41.96b, b 38.65¢, b
SF6.0 51.08b, a 48.77a, a 44.94b, a
SF9.0 56.68a, a 49.00a, b 46.78a, b
CF 20 ~ 30 36.80b, a 33.50c, a 32.15¢, a
SF3.0 42.11b, a 38.73h, ab 35.16b, b
SF6.0 45.93ab, a 44.43ac, a 40.08a, a
SF9.0 50.85a, a 48.58a, a 40.83a, b

. FEYLE SR A RNG TR E— 2 2E L P<0.05; [FATE S5 A RING TR R KO ES | P<0.05,

Zi LT, M HIR SIEHR T A R
i, HMHE RSB (ACFER ), JCR
BN A SIALAL BT T A S A 45 SRR
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Bt RS 3. 6. 9dJm, MRk 0 cm
AN TA] - R IRE AR S R IR 3 d)E,
0 ~ 10 em 1JZH7, SF3.0, SF6.0 fil SF9.0 kb4 CF
AP SRR S R RGN, A CF 48 T
27.59%. 34.48% F148.28%; 10 ~ 20 F120 ~ 30 cm
+ 2 AR S RN SF9.0>SF6.0>SF3.0>CF,
H 3 JE e B 22 SR B3, {HAE 20~30 cm
+ 2 SFO.0 Ab R A RURE & e B R T CF AREE,

W 6 dJ5, 7E4 LJZURE b, SF6.0 1 SF9.0 b3
3 R B35 S T CF R SF3.0, {H SF3.0 Fl
CF %A BEM2ES, tiitod)s, &4 H2EE L,
F RS BRI SF9.05SF6.0>SF3.05CF, {H
SALFRIATC B E S

g5 R, JH SRR 3 R R B
0 ~ 10 em L2, HIFWICHEH Ebm, g
AR I LRI S0ER K

|

1.2
9d oCF
BSF3.0
mSF6.0
0ol =SF9.0

2754 127 64
TOD
-~
w 097 09
g
o 06 Y
& b abab
& R
z , N i
g 03 03
- >
0.0 N ' 0.0 ‘
0~10 10~20 20~30 0~10
+J2 (em)

10~20 20~30
+J2 (em)

10~20 20~30

+J2 (em)

B ARTEREFUHSEMRMERNEL
T W= mRE AR NG P REOR BN 22 55K P<0.05 /K

2.3 A SIEXT E R AR R & B RHE A
3 AT, it S AT LA & A i 5 oK 4h
HRARMAEK ., WS 6d, TR YR, WA
PR SRS FIAITE SF6.0 Fl SF9.0 4k
R W T CF I SF3.0, HAF8hR4> BIAE CF
SF3.0 [H], SF6.0 A1 SFO.0 [a] JC it F 2= 5. M )E
B2 d G 18d, FOK ZHRE. WAV EHE.

S 2 T R B 7 SF3.0. SF6.0 il SF9.0 4b Fi
TREST CF, HA&ATEPRTE SF6.0 F1 SF9.0 [H]JC ik
S LR, BT DR ERR R A
K., ZEEKIEEIG 6d, SF6.0FSFO.0 1R HAL T
SF3.0, Bl EKAA K SF3.0 Hn] LI £ KR 225
I —E EHEER, {H2 SF6.0 1 SFO.0 FEfE it £
KARF AR A B2

®3 BIBLEERRAIERMEHERBTL

Qb3 HETREL (d) TR FEEAE (mm) SEER (em®) SARB (em®)
CF 6 6.80 + 0.98b 0.68 + 0.08b 23.82 +0.86h 0.43 +£0.02b
SF3.0 7.20 £ 0.98b 0.72 £0.01b 26.58 +0.71b 0.52 £ 0.02b
SF6.0 8.40 + 1.02a 0.77+0.01a 30.61 + 1.64a 0.59 + 0.04a
SF9.0 8.60 + 1.36a 0.80 + 0.03a 31.62 + 2.46a 0.63 + 0.04a
CF 12 11.30 + 0.93b 0.70 + 0.08b 46.80 + 0.98¢ 0.79 £ 0.01c
SF3.0 11.80 £ 0.91a 0.82 +0.02a 50.84 + 1.53b 0.95 +0.12b
SF6.0 13.10 £ 0.75a 0.84 +0.02a 53.68 +2.09a 1.12 £ 0.06a
SF9.0 12.80 £ 0.89a 0.84 +0.03a 55.71 £ 1.43a 1.15 + 0.06a
CF 18 14.66 + 0.95¢ 0.80 + 0.04b 50.80 + 1.08¢ 0.98 + 0.08b
SF3.0 15.19 + 0.88h 1.08 £ 0.01a 52.77 + 1.43b 1.05 + 0.02b
SF6.0 17.80 £ 0.75a 1.06 £ 0.02a 55.06 + 2.00ab 1.37 £ 0.05a
SF9.0 17.43 + 1.08a 1.06 + 0.02a 57.11 £ 1.29a 1.36 £ 0.06a

T RS ING PR R i R A BRI 22 5305 P<0.05 57K
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2.4 JEBIEXTEK T AR SR A s e

M E 20 J, FE S 6 d, SF6.0 4L B
T A R s T H A, S 12
d, SF3.0, SF6.0 Al SF9.0 43 ] kb CF AL B 42 & T
17.39% . 30.43% 126.08%; H i )5 18 d, SF6.0 Fi
SF9.0 4b P -y Jit L 22 1 W 3 = T CF F1 SF3.0 &b
B, {H SF6.0 Fl SF9.0 4b B T4 Jit fl B & 22 H R
BE,

1.0 -

OcF a
EBISF3.0 Q'r: ab
0.8 ESF6.0

ESF9.0

0.6 - }

04 -

FARTHTRRE (¢ hm?)

0.2+
bab 2 p

0.0
6

12 18
SRS (d)
B2 BEXEXRTFHURBAREENZN

TE: AR R R R NG TR R B 22 55K P<0.05 KT

2.5 e A SRR K i S A AN S A R

H % 4 AT, it A SR BE B i oK
Ko i BB A A= 72 F1, 5 CF AL 3 AH FE, SF3.0. SF6.0
FISFO.0 &b HE 43 %] ¥ 7 123.3. 3133.0 F1 1309.9
kg * hm™, 4720 5 2 0.63% . 15.99% Fl 6.68%,
Horb SF6.0 Zb3 ™ i i 25 5 T SFO.0, M i A iR
F, SF3.0 I SF6.0 A A W 2 & T CF, H SF9.0
FICF T EM 2R AT &2 57
SF6.0 1 SFO.0 T4 & i 3 & T CF Al SF3.0, H
SF6.0 AbFE TR Fi e i, ik 520.9 g, % CF ALFET-
Fr NN 35.0 go SF6.0 &b HH 3G P2 RN K A2 77
Ji ke, WEFE A e J1AE SF6.0 T 48 SF3.0, SF9.0
ARSI 15.21% . 8.71%.

26 5 AT, SFO.0 5 HoAth b FRAT B8 A FI AL
AR, H SF3.0 JERHE A FI A AL T
CF, SF6.0 Ak A FI AR A 5 CF KAk — 2.
EE R S IE4R  T FoR 3 aias, SF6.0 Ah 4l
W A% CF ¥4 4553.4 0 « hm™, BRIk 29.4%,
FERE LA CE 3G AN T 15.98%., SF3.0 1 SF9.0 4k 3
B CF A F R A s A AR R i &, |
HWCRIIET SF6.0,

x4 ERFERFENREER

A ﬁ&ﬂ%éﬁ( %@@’( ?ﬂﬁﬁc TR IEi%fE% i CF #7735 @%Hﬁﬂﬁif‘ﬁ
(B - hm™) (17) (kL) (g) (kg * hm™) (%) (kg kg!)
CF 96000.0b 13.1a 39.4ab 485.9h 19598.9h — 119.5
SF3.0 99000.0a 13.3a 37.0b 487.3b 19722.2h 0.6 173.0
SF6.0 99495.0a 13.4a 39.5a 520.9a 22731.9a 16.0 199.4
SF9.0 96990.0ab 13.1a 38.4ab 519.6a 20908.5h 6.7 183.40
i FPRLETTKARA 14%; RGNS FRERIR 225035 P<0.05 7K
x5 EFMmAW
e Eﬁ%ﬂrﬁ/: J%ﬁhﬁ/: AEEZIK ) AFE{E ) ELELI&IA_Z &S P
(JG + hm™) (JG + hm™) (JG + hm™) (JG + hm™) (J6 + hm™) (%)

CF 33435 9600.0 12943.5 28418.4 15474.9 — 22
SF3.0 2884.5 9600.0 12484.5 28597.2 16112.7 4.1 23
SF6.0 3333.0 9600.0 12933.0 32961.3 20028.3 294 2.5
SF9.0 3784.5 9600.0 13384.5 30317.3 16932.8 9.4 2.3

HEs oM = FRAPR L x

MAETORTATIAIAG ;. PG = PR/ AS; A = AU x A + TR x M + BEEREE x A% + RE SRR < f

e + FERINAE + NS + TRFI TN x FBFP AL + A2 x M A = P21 - A . HA R % 160 UG - kg, BEER 4% 3.50 UG - kg, Hi
BT 3.50 G + kg!, JHBIAE 8.00 UG - kg, 2019 AR TR (149% FPkidki ) iaihke R 1.45 96 - ke,
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3 it

W oo IR, EAMEYLSTTEFRITR T
HR ik, B E®WE3 ~ 5em 0,
NIRRTy A AT s i AE - rh RS Bh
o AL, 3 MEIELIEFEO0 ~ 10 em +
2 AR S EYRT CF AR, HOPEHEAE L CF
AP 17.06%, BTG A S g & T -8
AR &, AR ZW, JHEA &
AP - A AU A R S B E 2 R
RIAEO ~ 10 em L2, WE LZHERM, B
AL H B S, EZRIAE 10 ~ 20
120 ~ 30 em )2 SF6.0 5 SF9.0 4b 3 [a] 1) 25 5
b, DR R BhAE 90 kg + hm™ B2 RS R I
R . AHGEINE, WARBEIEZE H5erh i
PEE R T REARBEAR 1, AR gk BR B, S
FIEAL 0 ~ 10 em TREE + 344 8400k & w1
H 10 ~ 20 em 347808 & 7 W53 m, B
TNV R S IR R AE AL B B A, BRIA
B E KRG AR R IR IR R REEY
BRI BOK W) AR, R AR
FOEEARE MK R R AR YR E
) OCREHEAl Z — o AER g KR, it S s
XEARG R R AR HEHEE (R3), H
W10 dJ5, 34 E s e MR CF b %
1.26 fi2, SF6.0 il SK9.0 4k HLE #F £ KR R A K 45
PR AN W, U 3h IR it 4 90 ke + hm™
FHEAREH C ki, AR RIE R, 31 A
A FR B T K E R A R, AL CF
PRV AE YRR T 17.39% ~ 30.43%, 7R
ST 061% ~ 15.99%, H Ll SF6.0 4k 3 (90
kg« hm™) (4 $2E 4 F fe ok 0 3%, R Wit R 3
JERE S L HE EOR B AR, | K75, DUa
BAL TG 90 kg + hm RORER LS, B F= BRI
BefE, X5 Swule ' BFSESE B —F . 4 LITA,
Jit FHJa S EACE Rl TR AE L Erh i, m
HIAsh B py et 4 /7 B b g oo R
b, SEmRSERRNAERK, RS TAEYE, &
Ll . A5 SR B RS S IE P,0s % i
4 39%, PRI S Bl IE 04 3 8% H & A 90 x 0.39=
35.1 kg * hm™,

Ja SIIETE FoK R R o e, 2R
HASEAEDAERTRHREEFRITRINILEP

2K, HLH R KGR Tt B s HE R T K X AR 10
I S5 2K s e S IE o 5 A T A R /N1 A5 L
W, REMPMEUER ARG, Wb, (HA R ST
XF ARG RO, R BB

4 g

KT 45 A KO AR S RS2 —Fh 2855
AR 2, B IEHEE T 0 ~ 10em H2A
ke, HRtE e & T L ME TR A
Rk, FOKFEEBEIN, MR E] 90 kg + hm ™ B
TG, NAFHEKE, MALE A 45 kg - hm™
I, s Bl A 135 kg + hm™ B 820.1 7€,
EF=H AR A 90 kg « hm™ I, Z8 55 3% %5 A
K, PFIbE s . Gam mMaEt s mtr, S
(14 Jes S A it P 2 TR 78 P,05 35 kg + hm ™ BB L,
WO R, AU Rt

Sk
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Effect of starter fertilizer on yield, growth and soil characteristics of maize

LU Xiao-fan', ZHAO Hai-bei', BAI Ru-xiao’, ZHANG Xin-jiangl, LIU ling-huil, WEI Chang-zhoul* (1. Department
of Agricultural Resources and Environment, College of Agriculture, Shihezi University, Shihezi Xinjiang 832003
2. Institute of Agricultural Sciences, Ninth Division, Xinjiang Production and Construction Corps, Tacheng Xinjiang
834600 )

Abstract: This paper studied effects of start fertilizer on drip irrigated maize growth, yield and soil characteristic in
calcareous soil. The maize varieties is ‘Xin yu 109’ ( Zea Mays L. Xinyu 109 ), four starter fertilizer levels [ 0 kg * hm”
(CF), 45 kg - hm? (SF3.0) , 90 kg * hm? (SF6.0) , 135 kg - hm? (SF9.0 ) | were conducted in a field experiment
but keep total P application identical in the whole growth stage of maize, aimed to analyze the effects of application amount of
start fertilizer on soil fertility, yield and economic benefits of maize, the reasonable application amount of start fertilizer was
determined. The results showed that: (1) After three days of starter fertilizer application, the available P increased by 9.20
mg * kg on average, and the available Zn increased by 0.28 mg * kg on average in 0 ~ 10 cm soil layer and 5 ¢cm away
from the dripper. (2 ) Application of start fertilizer promoted the growth of maize root system, significantly improved the
number of maize node roots, average diameter of root, and total surface area, total volume of root. (3) Compared with CF,
the starter fertilizer increased the yield of maize significantly, the highest maize yield of the starter fertilizer treatment was
227319 kg * hm™, and the yield increase rate was 15.99%. The net income increased from 15474.9 yuan * hm™ to 20028.3
yuan * hm™. The income of SF3.0, SF6.0 and SF9.0 increased by 4.1%, 29.4% and 9.4% respectively, and the out/input
ratio increased from 2.19 to 2.54. SF6.0 showed best performance in yield and profit in all the four treatments. The reasonable
application amount of starter P05 is 35 kg * hm™.
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