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Effect of cottonseed amino acid fertilizer on yield and growth of wheat

PANG Qing-yang, XUAN Yu-long, CAI Xu, WANG Ya-ge, WANG Kai-yong
( College of Agriculture , Shihezi University , Shihezi, Xinjiang 832000, China)

Abstract: In order to identify the effect of amino acid fertilizer from cottonseed meal on growth and development of

wheat, The effects of sprayed water, water soluble amino acid fertilizer( Youduo) and cottonseed meal rot amino acid water

soluble fertilizer on the growth and yield of wheat at different growth stages were studied in field experiment. It turned out

the wheat plant height, leaf size, chlorophyll and dry material increased by different degrees, and the wheat tillering as

well as earing increased, too, which promoted wheat yield by 15.2% and 4.97% in the treatment of cottonseed meal amino

acid fertilizer, compared with treatment of sprayed water and water soluble amino acid fertilizer( Youduo) respectively.
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Table 1 Effect of different treatments on plant height of wheat at different stage
KL Treatment PATH Jointing 2478 Heading TF4E3 Flowering N Filling R Maturing
CK 23.77+2.10 b 31.50+1.15b 52.37+1.77 ¢ 73.53+3.84 b 73.83+3.69b
TT1 28.67+3.06 a 38.13+1.13 a 54.03+1.06 b 78.56£2.37 a 79.07+1.60 a
TT2 28.38+1.83 a 37.07+3.12 a 58.97+2.32 a 79.40£1.90 a 80.80+2.85a
T« CK: X B8 5 T : Wit A 2 Z RE BRI IE s TT2 . BEREAT I B S S MK IR L o [R18 Bde J5 AN ] - B 3 /s b B ] 22 57 .25 (P < 0.05) o Rl

Note: CK: Control check; TT1: Spraying Youduo amino acids fertilizer; TT2: Spraying cottonseed meal amino acids fertilizer. Values followed by different

letters in the same column indicate significant difference at 0.05 level between different treatments. The same below.
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Table 2 Effect of different treatments on LAl of wheat at different stage

Ak R HATH 2R THAE I A
Treatment Jointing Heading Flowering Filling Maturing
CK 1.22£0.10 a 3.19£0.23 b 2.59+0.38b 1.95+0.46 b 1.67£0.37b
TT1 1.30£0.15 a 4.18+0.17 b 3.18£0.20b 2.27£0.42 a 1.88+0.33 a
TT2 1.39£0.14 a 4.58+0.11 a 3.70£0.33 a 2.35£0.68 a 2.08+0.54 a

2.3 FEBRMEEXT/NE SPAD ERI I

H 3% 3 Al 0L, |31 2 R, A [RIAE BT /)N
22 R SPAD fH Bfi/INAZ A B I R S S s [ 1
PP IR BN K o TE/NEAN R B 40, A

R 22 R N A B RN L 22 A Rk 1R A A B /N 7 1Y
SPAD B ¥4 I 25 1 T8 BE FEHE SR, A R 2R 2 BE R
JE AL 3/INAZ 1) SPAD A LA 22 2 SE R B AL R3S I T
5.68% , LLMEii i K A FEIE N T 13.93%

R3 FELEXAERENE SPAD EHAIFZME

Table 3 Effect of different treatments on SPAD of wheat at different stage

s LR 2B THAEW] HES I A
Treatment Jointing Heading Flowering Filling Maturing
CK 40.63+1.78 b 41.47+1.36 b 46.17+1.99 b 47.03£1.92 ¢ 39.10+1.30 b
TT2 44.73+1.04 a 45.05+2.18 a 48.23+1.80 a 50.70+1.17 b 44.07+1.28 a
TT2 44.57+1.17 a 46.63+0.77 a 50.77+1.47 a 53.58+1.29 a 45.47+£1.06 a

2.4 SEBHEE/NETYRENTME

L 1 AT, 45 Ab 38/ N A2 1 B RN A8 T4 ot
A F A HEE TN, 2 AR A B K, 25T
Ft TP o a5 e s BRI A 3 ARG T 4
FEPR AL AL FE /N () SRR T4 o o o 4 A D 4
o TS it I K AL S TR R 2 R R i T
18.23% ; TEFF AL WA A DI 2 5 5 TR 2 A 2k R
JEALFR, AN T 5.79% 1 8.89% (& 1a) . FHARIE
FEER A A AR T o i S A R A B 2 T
TH/KALBE, 23 S I T 10.93% F1 16.79% , 5 W5 ifs
e @M, FERER B EH T
6.25% (&l 1d) . & ALB/NZE it 74 o i 2 5 1
TG T RS AR REHA R TF A0, AR 7 LR e
LB/ INAZ I 40 o e v TS I K A 3R
fiti It 2 2 SR B AL 34 FE A8 1, & LG5 I3 43 1)
BT 29.73%F15.49% (Bl 1b) o /NAZ ZEFF T4 ot
R BT AL IR SRR IN , 2R R A AR

TG LR N A B /N7 25T T T it Bl 35 1 T Wit i
IKALBE A AT LA A B 25 5 T 2 A AL A Ak
P 5 78 SN , FKE R G R A Ak B /NI ZE AT T4 o
I HE MR 7K AL BEAN L 22 2 SR N AL B A3 3G T
13.3% F19.65% (&l 1c). . ZEFF M Fr Fl L RR
T o R AR I SR A Y LR IE A 3 > IR 2
SR NEALFE > Wit 175 7K Ak 31, 22 WA R 7Y 24 KL 1R
REXS/NZE T4 R A B SR A A
2.5 SEBMHEREMNEFEREMBRERNY
i)

HI & 4 R, AR TR G2 B R T X /N2 1) A AR
B TR A B R SR
FETR AT AL 3R /N2 A RREER T 5 ™ o L T i
THKAE B BN T 4.26% .6.90% F1 15.20% , .
2 B ACALBIIEIN T 2.27% \2.36% F14.97% .
Ut B AR R S SR NS T S 25 18 I/ N2 A s R B
RLEE T /INAZ 7 i 4 v o



2 TRME A BIF

o535 &

[JCK1

(g - B

Dry matter accumulation/(g * plant™)

A
T

i

P W

Jointing HeadingFlowering Filling Maturing

RS JTAE S Uy ]

"2 71 ] Growth stage

50

(¢)

")

Dry matter accumulation/(g * plant™)

P4 i (g

oW AR JFAEN MERI kel
Jointing Heading Flowering Filling Maturing

42 71 Wl Growth stage

NTTI

WTT2

[}
=
1

(b)

=N
T

o

f=1
o«

N
S

40 (g« #) .
Dry matter accumulation/(g * plant™)

N\

S
(=1

P R IR AR ERNT R
Jointing Heading Flowering Filling Maturing

I 1 W Growth stage

<
<
1

[
(=}

6.0

4.0

2.0

Dry matter accumulation/(g * plant™)

0.0

[l ! WIS oY
Jointing Heading Flowering Filling Maturing

= 7 W] Growth stage

B 1 FESETNEEK(a) A (b) ZEF (o) FFEER (1) T Y REIEE

Fig.1 Dynamic change of dry matter accumulation of plant (a), leaf (b), stalk(c) and spike(d) of wheat under different treatments
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Table 4  Effect of humic acid fertilizer on yield

and components of wheat

fbgm e Tl 25 TRiE P e

Ear number Grains 1000 grain Yield
Treatment 4 s . -2
/(10*+hm~2) per ear weight/g  /(kg-hm~?)
CK 470.13 b 34.10 a 54.32 b 6130.95 ¢
TT1 479.25 a 37.24 a 56.73 a 6728.37 b
TT2 490.14 a 36.25 a 58.07 a 7063.10 a

:I: N
3 zn TE

AWFFE R AN R S L R NE AR 22 2 SRR A X
INEHER R B A AL it B R R
F bk AR SRR R T YR SR AR R
WA B . AN AERE 22 ) 45 S5 26 0 it FH A
P IR NE ) /N2 Pk s i TRTER L SPAD {E AT T4
JAR B 2 S AL A AN R AR EE f 34, B
IO TR E R P i L 2 SRR T B
(P<0.05)307T 2.27% .2.36% 1 4.97% ., iX 7]
REH TR R TS A E A LIS, AR R
PEVEUR T2 35 A | ik 638 35 IR 0 A AT RE £
INERER BB —E gt . 7o IR

G, HSMETRIEE Y, R ae i E g,
SR ik BN AR, 2 5 00 E SR R IF L
IR B, v FE TSN AR T BTl
KR EE A B, 5 HAME S YR AR L R AEY A T
B S 3 g R 12 - 13
HH T o A R B2/ N2 S5 AR T4 B 1
f0 R LR 4 5 ELAR W 1) T 9 B RN A
SIEME AL HE bR 2 —, R 2 Y B g 45 R
7N it FH R BRWRE , T o 5, e A R
XFHESEIN T 21.1% o ASWFFTIRIA , Wi R b 70 22 2
PR IE X /IN 22 H i 1 T o AR SR LA S 3 P R A
F N8 = T/NEZ W i . — e da N, TR
D% Fph R RS A BRI INE
HERTETYRERXERHY, CHESEE T
W BRI A SO AT & IR R T A R
AT AR T B E A T IR AR S
W1 T 22 S R A0 A B 3t 2 s B i 22 S
R o PRI Al A 7R 4 0 1R T B A2 1 /N 22 T ) AR
ZARMTIRMTE . BT /NE R AR S
AR 22 5, PR AS F 5% T R AV KT 78 4 ik i S o)
INFZ I A B R I A T 1 — AR .
(T#% 113 )



%

2 1 BURIATST « B B R G ASHEE S ARAC SEARFN = R AR i 1 AT 52

113

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

BT, FAE N AR R R T ORI S [l B
] AP E AR TR ,2007,9(4) :32-42.
FRIKAR T, XUHETC . e B RO EARAE B R B R[]
RATE24R ,2007,19(6) : 482-488.
ME =, I, TREE, & Hs i R EmEE MR ]+
[ #4E ,2010,37(11) :2-5.
EEN B, RE, S RIER LR E MO B
L] R RR 2003, (3) :32-35.
Tabashnik BE, Carriere Y, Dennehy TJ, et al. Insect resistance to
transgenic Bt crops: Lessons from the laboratory and field[ J]. Journal
of Economic Entomology, 2003,96(4):1031-1038.
Romeis J, Meissle M, Bigler F. Transgenic crops expressing Bacillus
thuringiensis toxins and biological control[J]. Nature Biotechnology,
2006,24(1) :63-71.
Fog, R T, AN AMNE B IR AL R R Bk
PERIZ N )] ARAES4] ,1996,8(1) :10-13.
G2 S S VR I T2 i RO S i S (W S8 o
PRI ELARBTTELT] . EIARAE , 2004,31(5) : 14-16.
XA, IR, KU, 55 AEM) B T PR ARAG AR AL i PR Bk
R EEAR LR 7T )] ARAEAHR,2007,19(6) :450-454.
X5, M RENT, 55 ARER B BRI Y AT K 3 2k
SR M 1] MR 482741, 2000, 21(1) :23-27.
XIS, B KR, 55 . B IR AXTRAE AR 2ok i 5
W), R EARAE,2003,30(3) : 15-17.
XUEH, fk: [ AR K. GO B[ S AXTHRAE AR 2R e
PERIENALT]. 23R TR, 2003, 1(5/6) 5669-672.
BB n e AT, % e MyNHXT JERRRAE ST AR5
Fbk R A I 50 TR E i, 2014,12(1) : 80-86.
B, B FE, S, 5F % BetA/als JERIFRAE M BHIU A Z

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

PTRRE L[ )] AR = ], 2008,20(6) :447-451.

BEGEG , TR AE BT IRSR, % 1 B UK IR e 0 i
JE AR ZHRAFFTLT] . H EK RN, 2001, 15(2) :22-27.
JEVEFE, 25 BAT, B SO Fk AR PR 54 I UK RS R AR AR 20 otk
RYZRILLT] . E AR ,2001,34(6) : 581-586 .

TOGLL % B SEPKRE B 2 (1 335 R S MR it Fnofe 24
PEARIEA [ D] BB A ARll K2, 2014

PR, B UE KRR, & FE U PR SRR E B S
PEIR 38478 S [T] A I8AL IR 43R , 2011, 12(1) : 125-130.
EBOF 0/ B G SRR T AR B 3 RS AN 2 it
BERZ MR I (] . o E AR 25 4, 2004,20(3) :36-37.
TR RS AL Bt LR SRR RE BRI A [J]. Bk
fi¢,2007,21(2) : 148-151,200.

WILKA=,2005.

BRI 4 e o W SN e S R DO R FE A
URPEMBEFE (] . B4 ,2005,19(3) : 168-171.

RS ATPRSE, AW, S 1 T 5 5 N R BP9 Bu 3 R
IKFEHEARF B 0 [J]. Wi VL R 22 4 (R0l 5 4 i Bl 4
Ji) ,2005,31(3) :283-287.

XIESC, 3k M, R SR 3 e 7 R A6 TR B 2 MR St
e 2T A [I] . RO R, 2008, 14(3) : 11-16.
JARA, A 1 SCH 45 LIRS s XA B ik R BT A B
BEMF B AR RIE TR 2w [J]. M 78 2= 4z, 2000, 21
(4) :302-306.

kT TS, SRk, S B SR AR AS R B AR R IR A
T HEFRIE SRR s s i M I ()] A AR 244, 2010, 22
(5):393-397.

(E#% 24 W)

& % X k:
(1] EZF, Bz, sk F R, % RERHI R 8 58 780

(2]

[3]

(4]

R 2 BEPRBF ()] . ARl 240, 2010,25(S1) : 301-304..

25 ORI SRR R AR R R B DR R B A (D] 9
M RN I, 2011

TE) . R WL AR R P I A I 5 ik B4R i FLE SR (A Y
WF5E[D] . BB ARl 2%, 2008 .

XUE . ARAT 2 R E SR MM E MBI (D], R P K,
2006.

FahE R ML A, AE . TR ARRE R 8 AR R R R
W ERE R R [J]. B Al K 22 4, 2010, 33 (6) : 496-
501.
VRGBTt B, 45 2 A B AR T R E A B il
& M REFE 1] ) 7R 46T, 2014,41(2) : 38-39.

2R3, R B 4 R [T 25 A HE X K A 38 7= i R
WFFELI] AR AR R 22441, 1996, (3) :249-253.

IR B I R T 2 K A MR A2 7 8 R P R 918 HP ) T 2

[9

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

RO BN EHE 2014, (1) : 18-20.

SRITHT, R W, AT, SR BB TRE R R N AR K O
B s (] . Z AWk, 2015,35(2) :86-92.
SIUEE T TR E R A PR AR BT T AR i A e ()]
L TH ARSI % ,2011,40(11) :4,45-48.

& SCEERMIBAEARVED LN R AR L] AR 52 I $
A,2007,(7):53.

BN . A SR /N Gl A K R IR [ D]
B RO R ,2013.

ThE AN )t JIES A BRS04 /INZE 3R A WL T4 R B R
FER N [ D] RN AT R A0l K2, 2012.

ZEPRAS BT M A SRR A AL I 228 2R A 7 1 R TE  H
[J].dbze4el, 2007, (9) : 18-21.

ZEXNEE AR O 0 25 08 + &/ N T A = SR A
I B - HERG R M s e [ D] SN < TR Afoll K2, 2014
S, DR AL Gk, AF R TR Bt R S AR ] R A/
FREBBLZRASTL R Em (] Y E IS R,
2006,12(2) :143-149 .



