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Effects of New Fertilizer on Cotton Yield and Soil
Physical and Chemical Properties

LI Wantao, WANG Kaiyong, SU Jixia, AN Mengjie, E Yulian, TIAN Xiaoming
(College of Agronomy . Shihezi University . Shihezi, Xinjiang 832000)

Abstract: In order to explore the effects of PPMn type water soluble fertilizer mixed with humic acid of
cottonseed meal fertilizer on soil properties and cotton yield, the functional and appearance characteristics of
two novel water soluble fertilizers were studied by infrared spectroscopy and scanning electron microscopy
analysis. The field experiments were also conducted to study soil physical properties, cotton yields and fertilizer
use efficiency. The results showed that application of humic acid fertilizer of cottonseed meal (H), PPMn
type water soluble fertilizer (P) and two new types of water soluble fertilizer (HP) had the better effects on
improving soil physicochemical structure and enhance the cotton yield than the conventional water soluble
fertilizer (S) and no fertilizer (CK), and HP gave the best. Under HP, soil bulk density was decreased by
8.15%, soil porosity was increased by 7. 49%, the proportion of <C0. 25 mm soil aggregate was reduced
effectively, the agronomic efficiency of nitrogen phosphorus and potassium was improved significantly, and
the cotton yield was increased by 7.5% ~41. 0% compared with other treatments.
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S L 5 TE A AR AL I BE A ik AR RN B B it T 2 L 2 0
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1.1 RIS R

IR T 2015—2016 4 78 Bt A ] K 22 1 00 ol
(44°18'42. 37"N,86°03'20. 72"E) #E 47 , - HE 2K H Ky JK
A, RO EL 5 135 g/em’, BALBEEE
48.9% ,pH 7. 9,2k BE(EC 1+ 5) 0. 28 dS/m, i f# A&
it 60. 5 mg/kg, MALHE & i 10. 3 mg/kg, HALH
i 175.6 mg/ kg, AL E B 12,5 g/kg.
1.2 ks

BECAE P B 5 F: Al AL BT B L 60 (XILZ60) , ik
NEREW 2 1,

F1 KRR SR

JIE R} 2 FRoHl Lk A2 A

HHLI T N:P,0;5 : K,OH 2612+ 12 RERKBE AL
MM RRRIE SR E & 200 g/L.N 104 g/L,P,0; 48 g/L.K,0 48 g/L. SFHER 35 g/L M R AR B B A 2 A TR A i
PPMn BRI 54045 500 g/L.N 260 g/L,P,0; 120 g/L,K,O 120 g/L,PPMn 20 g/L B4 F Rk PPMn fIE 4 I E i

1.3 REHE

K F /N R A S 7 vk N AR R 40 m®
i E 5 A Ab 3. CK OR il I8 &b 3 | S Gl FH 5 #1L7K
L 600 kg/hm?®) (P (Jiti | PPMn 47K % B 600 L/
hm*) HGii MM SRR AL 1 500 L/hm®) f1 HP(P
FUH G300 JE IR A D S RS AR EE 3 RE R .

I — =48 N AT AT R O O A AT
(B 60 ecm—20 em—60 ecm), 4 H 25 H#EF.9 ARSI
W7 R 5 B R (1. 5~1. 8) X 10° #k/hm? . 4= F ] 4
WA . BRI 7 R KSR 4 500 m’/hm’
b 7K 378 it L A i A BV K B LR 2.

x2 BELESHEEKEMEEE RS E LRV
T,
s THE W YR B/ R
1 2 3 5 6 7 8 9 10 11
KB R i 2 D 15 8 8 10 12 10 8 8 8 5
it A A i A & 2 b 12 12 12 10 10 10 12 8 8 6 —

1.4 ®WHRAZE

A6 0 7= Bof R SE B2 48, T 0 v I g A R
AT e R . R AAROR = it AR XOFF A
R — AN AR AT 7 ) /i A 5 R AR P R = L T
FEAR B AR S B X R o,

B HIZE ] Excel 2003 B4 % £ 48 47 b 21 AN
YRR SPSS 20. 0 R4 1 758143 B Fl 22 S b 35 VA
5. 2LAMEE 3k H BRUKER EQUINOXSS #YZT 4h
FEREA S R 4 em ' AP X RS 400 ~ 4 000
em” L RS RFH SU 8000(5.0 kV),

2 RS0
2.1 FFMKBRBAMLIERFABERES N

V4 KBS A 152 B R PPMin K 95 B 43 530 32 47 21 4F
i Br . AN 1 AT LA HY 795 oy 84 2 fig A /K 95
Wy o AE) B 22 S AN K AR PR AETE IR XA . AR
MR EAE 3 232 cm ' 3L C—H 5t N—H i 45 ik 3l
Wi, 1 765 cm LA 1 656 cm ' H IR C=O W& i U,
1409 em b N—H B, 1 100 em "4bF C—O
I 970 em A T AR S AR 2 X R BTAR R
R I S v A 45 R R S R AR, 3 R 3 LA

BRI S S  FA D7 B 454 s PPMn B 0 1K
AEAE 3 232 em "B N—H 5 C—H #9145 41 3h i
6,2 398 e ' HE B — O— H A8 45 ¥z 3h TR Wi %, 2 067
e H B Bk = R SR B Bk RURE Y AR Bl Wi, 1765
em B C=0 KPR 1 384 em " AbAT ot i S
B —N—H 2,917 em™ " 445 N—H fil O—H
14 25 T8 % 2y W WAg i , ¢ B PPMin 7R 7K 5 A0 & A AU
R e 5 e B K A AR R R A4 B
BEMG 2% 5 5 A — 2o Y il .

¥ A R S AR R BB AT PPMin 7K ¥ A 43 550 0 A7 1 4l
LB 0 AT (&L 2) o R R4 ol 220 7K i I A UL 45 4 A
[ o ARG R RN 19 25 # B8 B RDIR G5 4, 25 1R
BOK s PPMn BUK I A 09 25 44 73 B AN ¥ — , 23 B A
RIFTCRAE
2.2 WFETEKEER LR A EM LR E R0

S R AL T R e S AE ) Y AR A
TIEAENR/ANG - IE T S5 AL R T
B HE HEVE I S5 A G A R WL B A T L)
THEAE. K 3 ITRUE A FRNLRAE 2R Y A
HOR S LBRE A B[R] L (H 22 58 B35 (P=>0. 05),
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REA R BT CK, b HP A 3R i b 45
FFEAILT 8. 1520 ; L FLBR EE W 4 1y A8 fh i ok & PLHL,
HP 4 FEY 2T S A CKL = H Fok L FLER 3 m
T 9.15% . HP FLBR RN T 7. 49% . BAkAE.H.P
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P

2 EHAEEERAE (a1 PPMn B KRR (b) BE T
2.3 PR EYBE R xS 1 15 A B4 4B R Y B2 i
M 4 T LUFE AN [ it HE Ach 34565 Al FH A S8 AS [F)
BiAR A R B R0 (P<<0. 05) , Hitf 2~5 mm
BRI, MAEAE 1 4 (2015 4F) (1) 13 A1 25

R WK 76 >5 mm By £ 5 Rk, HP ok,
HMRZ . CK KT S Eg,P R/ 7 2~5
mm AR, A B RN RO HP>H > S>
CK>P; 7 1~2,0.25~1 mm A Bk P>S>
CK>H>HP;#£<0. 25 mm i F ikl P>S>
CK>H>HP, JiB4 2 4E (2016 4F) By 1 58 [ 5 1k
B 0 L 7F =5 mm 19 1 38 A 5R {45 A Y R/
KHZ KN CK>HP>H>P>S;{F 2~5 mm I Bk
ti sk HP>P>H>S>CK;7E 1~2 mm [ [ Bk R
H>HP>S>P>CK; 7 0. 25~1 mm 1 A Bk Ky
S>P>H>CK>HP;#<0. 25 mm i Bkt H S
>CK>H>P>HP, RKKFH, WML RIEA—
B AEXTF CKL S 4 PR 1 T <C0. 25 mm 19/ A
PR HE B A 0. 25~5 mm 4 H 28 B SR AR 1) HE 431 ik 2>
TR R B, P AL BRI T A A A R R B
il B S/ TR R AR R HOAR 3 2 > T
R 5 e, HP &b 3 BA 08> 1 /N SR R 8
%3 AEBRLETHEDESETE

e K/ AELE/ BB BALBRE
(geem™?) (geem™®) 1/ % i/ %
CK  1.3040.11a  —3.70£0.00d 50.4343.82a  3.1540.03d
S 1.3240.0da —2.22£0.0le 50.0741.39a  2.4140.01d
p 1.2940.0da  —4.4440.00c 51.174+1.78a  4.6640.03c
H 1.27£0.06a  —5.93£0.01b 53.36£2.94a  9.1540.03a
HP  1.2440.06a —8.15+0.0la 52.55+1.77a  7.49£0.02b

W AR A T AT R RE A E O 135 g/em?, BLAL IR
JER 48, 9% . RERRARUER 2% FE R /NE FHFR R P<
0.05 & # % 5 /K (Duncan ¥:) ., FIA,

F4 AABRMLETTERRNEARETK Hfy . %

Ay Qb PR >5 mm 2~5 mm 1~2 mm 0.25~1 mm <C0. 25 mm
CK 27.08+2.71b 31.7043. 21a 20.15+1.79b 18. 66+ 1. 66bc 2.407£0. 34c

S 20. 2442, 34c 32.8543. 25a 21.46+2. 25ab 22.04+2.32b 3.414£0.09b

2015 P 14.42+£2.01d 25.6443.16b 24.89+2. 68a 30.44+2.99a 4.61£0. 38a
H 29.4043. 02ab 34.0042.97b 19.01£2.03b 15.5741.55cd 2.02%0. 06cd

HP 31.9842. 96a 36.2642.89b 17.48=+1. 74c 12.52+1. 35d 1.7440.13d

CK 24.654+1.12a 32.4543.05a 19.2442.01ab 19.5840. 99bc 4.084+0.12b

S 15.6340. 16¢ 29.6442. 86a 20.89=+2.37ab 27.56+1.23a 6.28=+0. 32a
2016 P 18.06=+1. 25a 34.254+2.98a 20.48=+1. 94ab 25.0140.95¢ 2.197+0.92cd
H 19.1140. 21bc 32.7343.79a 22.274+1. 88a 23.28+0.96b 2.60£0. 08¢

HP 22.71%+1. 86ab 35.8943.67a 21.9942.10a 17.8541. 33¢ 1.56+0.07d
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R 5 FTLAE HY S 45 4h B R R AL A 24 1 R R AT AE
BB 225 .S 5 Ik, HP s, B FRoHT UK 35 HE Ab B H
HF P, MEREES 1 4F (2015 4F) [ EcHE ol LI B 4, HP
AR BRI N A 27 FI 250 fe 55 (5. 9 kg/ke)  AHXT S\ P H
ORI T 25.0%,14. 4% .11, 1% ; HP kb3 P,
K e 2R R R 15. 3 ke/ kg X5 S.P.H 43 5il42
Tt 66.3%6,37.8%,30. 8%, MItEALEE 2 4 (2016 4F) Y%L
PET LA 1 HP b EE Y N A2 FIRBCR R 7. 2 kg/kg,
XS S.PLH A B4 B4 T+ 63. 226,26, 7%, 14. 1245
HP 4b#E PK 2RI HROR N 17 kg/ kg, A% 5 S.P,

H 43 JI4 T+ 150. 090,61, 9%,32. 8% . 454 Wi 4R 8 3
K HP b3 i MRk 22 ) A % dnd 325 s 1 At b 22
B 25 B )RS S B R 4
2.5 WMEFEKRENEETENZE

ANTR HE A} Ach B0 A 6 7 B Y B ) S 3. A& 6 T
PIE LIRSS 1 4R MR B R AR AL B B 22 RN I
L HP 5ok £ A0 ] SRR S 22 RN R 3% HP Ab P
BREA B &5 T CKLCK SRR B /D s KA 7= i Af
DI B e i o HP A #f, 38 7= ik ) 41, 9%, HP
LABEAAXT S.PLH 433 rE 13.2%,8.9%.,7. 5% . i
55 2 4F HP F H LB SpR 850 325 T S A CKG A
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FFAR A HP A3 738 5] 41. 804, HP A X S.P.H
B A3 22.296,13.6%0,8.800 . IIHAEIE RARE
T it Ak B XA A 7 e ) i) 2 3 B PR %

HP 3 7= 35 3R B g
RS AREMNLGETEMREMNBEETH
A kg/kg
Ay Ab FH N P K
CK — — —
S 3.6 9.2 9.2
2015 P 4.3 11.1 11.1
H 1.6 11.7 11.7
HP 5.9 15. 3 15.3
CK — — —
S 2.9 6.8 6.8
2016 P 4.4 10.5 10.5
H 5.4 12.8 12.8
HP 7.2 17.0 17.0
X6 AEERLETHRETETWL
A = ¥
G i ik T/ WEFE;;/ Ha L/
BH/ A g (kg + hm 2) %
CK  6+0.6b 4.940.50a 4282.4-+414.2b —
S 740.7ab 5.340.50a 5367.14+532.2ab  25.3
2015 P 740.7ab 5.44+0.50a  5580.84519.3ab  30.3
H  740.7ab 5.540.50a 5655.44548.0ab 32.1
HP 8+0.7a 5.5+0.50a 6077.7+631.1a  41.9
CK  5+0.5¢ 5.440.05a  4759.7-+347.7h -
S 640.3bc 5.140.03a 5557.74505.3b  16.8
2016 P 640.2ab 5.1+0.04a  5990.44568.0ab  25.9
H 740.1a 5.140.03a 6252.14+670.7a  31.4
HP 7+0.2a 5.1+0.04a 6747.5+472.7a  41.8

TE:2015 4R F AR %5 B2 1. 8 X 107 Bk /hm?” 5 2016 4F i 4 % Ji 4
1.5X10° ¥k /hm?,

3 i

AT F A Sl 1 A R (o S A 18 7 1k )
1026 ~40 Y0 , Ji AE 2 A h it A - 498, JE A 1 v i) 2 35k
REDIRE A 5 1 rh i 6 8 PH R 1 AR B R
8 S S PEURE 25 K B i o DT e - S 1 BRAR A I, 4
SRR R AR 7, B ey SRR R 7 5 I IR 1) R A A
2RI BRI -3 v 1) 5 35 W T o R 1) W A 52

%

CK 5X 10" S 5X 10

P5X10g

e A 4 b (355 LA 4S5 TR 8 8 i 2218 B, 3750
5 M RS M B SR R AT R B g B+ 4 42 S
BRI RGO . ARTFFE S5 SR I H b B AL B B
AN 9.15% , 325 T IAAIG 5. 93 %6 . 42 v AUBE 4 10 e 2
FIHRCRIRE 27 %6 ~88%0 4R m AR AL = 5 . & XeF it FH A%
RS A 2 A 1) S A PR B R CIRT 3D R I B A 1R 1Y
Jit PR TE T e R AE T 6] B el s T 4 HERURL 1
SEAE i ORGSR i T R s B
T il 33 ol 5% SR AT R H Ak B R AR ORG A DR SR B
JE AR TR IX 31 R 5 L R e A S A A TR 4 A JE A
1% . ELAG T 22 e 6 R0 U 5 A L A5 M ) T L S SR AE W)
Pk w0 AR W) IR BT RO G R R Ry T 45 M
AT DL AR B 2 0 ) A BRI 24 1 5 T A 4 WM 1
FRILFNFRIL W) NGy TS5k N TR HEAE P A KL 3R
7 g R i SO RRREL S R TR P 1 AR R AT A R S
L5 0T LU R0 I A B8 PR (1 A1 SR R, i o AL A R
R B BEAR A L P AL

T TUAF , Rt 5 85 gt S FIR B /R it FH 5 v 0
T RK S IEAE VR A K 45 v 7= s R REURL A 2R
IFFE 7 W ARGE , 5 5T R R AR W B 5 4 SR K 1)
SRR S R AT MR K 5 AT R 6% T B - S W Y
IRy R BN = T KRR R . ARHF5E b P Ak
PR A 2R T RAAR 4. 440, - IEFLBREE RS N 4. 66 %0, &
A 2R SRR 5 19, 4% ~51. 7%  BEHR Y 4 2 ) 11
B 20, 700 ~88. 200 M IMAR A 7 . &L X it
PPMn RIK A A 38 v 5 494 (&1 3) 3R 8], PPMn #IK
VN R 6% 1A 2R - HE/INORE (i 2 AN RN 2R 45, 384 K+
FLER B, BEAIR - HE 25 5, DA T 36 21 ok 38 4 38 45 4 19 &%
. X &M F PPMn B K % JE () PPMn & DL
PAMCE TR 5 Bk e ) Ml PVA (R 21D S EE W &
SrFMELRAT R S 2 FRAW. b ik d 5t
I Frie 6 25 5 /K 6 AR (B P T L 2L A 19 f K
P R REE 5 3 B A AR U 0 W sS e VB T, K &G

Fa B o fie i - 3 A SR 45 B0 1L

H5X10%g HP5X10%%

3 BRAEIEBRFEAME

P HIH Ak PR RE 35 ks b e B L 4R

FAE " 5 A X T S b B A CK A —E M. H
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TGO 2 F 2 W HL R AT S8 I R L BRAIR T

<20. 25 mm L IEPTRA LG, 580 1 0. 25~5 mm [+

ST VA SRAAR B LG A9, AR P 30 d 2 4 T 398 I A 7

30207247 s PPMn BRI A &5 A TR B 2% 7K ik JAT A0 i 4 ik
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WK W B 1 A R B 2% A B BE T L BE 8 A RUIR HF

AN Al HE R 1A B AR B T B it F PPMin BK ¥

HEAE 4 e 25 R0 LB B K A A2 A, BB RAR T > 5

mm F1<Z0. 25 mm [ e P RARER GRS 42 = IE A}

FFH B AR AL 7= 5k 8] 250~30%,

(2)HP 4b P AE 05 10 35 2435 + S BUIR B L 45
TGO IE B3R W] HP 4L 216 £ #F + 3 /) R
Jr SR L i BUORL A P 20 G A T H A LA b B
JELRE AL A PR 42 8 11, 196 ~66. 3%, A7 76 3 7= 1k |
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