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Effects of Macromolecular Compounds on Emergence and Growth of Wheat
XUAN Yulong, PANG Qingyang, LIU Yang, Li Wantao, WANG Kaiyong*

( College of Resources and Environmental Science, Shihezi University, Shihezi 832003, China)

Abstract: Aim of this study was to explore effects of macromolecular material on wheat at seedling stage. Firstly, the
macromolecular materials were modified; Second, mixed fertilizer with macromolecular materials using the overall
method. And using the method of pot simulation, effect of applying modified macromolecular materials was tested by
observing the plant growth index. Results showed that modified macromolecular materials that meet the require-
ments of the 24 modified processing were P, PO, HO. Compared with the control, the effect of modified macromolec-
ular materials on the seedling emergence rate was not significant, which improved the seedling emergence rate by
3.33%. Compared with the control, the treatment of macromolecular material and composite fertilizer improved the
plant height by 18.77%, and dry matter by 10.45%. Therefore, mixed fertilizer with macromolecular materials could
increase wheat seedling height, dry weight, which was conducive to the growth of wheat seedling.

Key words : The modified macromolecular materials; Wheat; Fertilizer; Water retention agent

F N T2 B X2 4 [ R T AR
47%,FF H i T A 2R 19 22 1 X Ak AL 1
A Ofe B R A A DX IR AR R K TS il {E
D LTINS 1 i e R N S VB W i e
2R T 5 AT S8 R K 5 R A il TR K B R
JEERITTIEZ " A K BEIR A SR = o i

Y FE B HA:2015-11-20

TIEES : B PHE #0550 H (2014BAC14B030-2) 5 B %
SRBE 4 1 H (31560169) 5 [ bR BE £ & 1F 5 A
(2011DFA93140, 2015DFA11660) ; 77 1 F K % & 2 IR
AAH# 4 (RCZX201314)

fEZ B B (1990-) , B, AE i+, RE N L NS
BRI

BIREE: £9F5 ., 5, b1 Bl #Z , E-mail: wky20@163.com

Lyl A e B S EOM AL BT T 1 K AR K AR AL
AR BT e B B A MO T 15 25 e Ji Y A0 R 1k
FE T K DR K AR SORR S 8 5 T K, Rl
A VFZ R R SR 1 0 T R A W0 )R
TIIRE R > TG W, B A I R 8 PR K fE, 45 i1
e B A MRS TG T JOIR BT KL IR A 2 )z, OF
HE SR T A NS BEAT A | BT 37 3
FH o Bl 3R A SR B PR AR KR LA & 24
Py ERL A 24 14 G B A S5 T

FUET, X REME T AAEEREHT LR,
AR R E ST B A A I HLE TR KRR
VR AR RS T 25 T T A AT 5 DL AN i LR
B 55 0 1 PR K 8 RL TR B S T E AR R R R AN BE
Wit 7 378 i, A SR A T oG 20 5 Bk B B8 B 5T A



21

A R O TS IR/ B R

31

22, U HR P s 2 1A 5 W X/ 22 I A A Y
SO BB I AN 22 WL o TR e, A0F 5 B — 2 A ]
w5 TS W) AR AR R AT o T A
AR o a8 A R A A N A, o B AN [l ek
P v 23 5 B X /N 2 VI A B R T O 4R
AR s 205 PR B R £ 5 5 BN R AR Al

iSIA
2

1 MH¥EH*
1.1 il 1%

6 K 2 Ak 5 R A R 56+ S A e
150 A, i % + 5 R vb 4, + 5 W | KR N
19.6%, H 4 T FRAL P o L 1,

F1 KW TEAER
R GE A R HORA T 5 R HACH .
(g-kg™) (g-keg") (g-kg™) (mg-kg) (mg-ke™) (mg-kg™) P
0.115 0.667 19.716 1.336 1.485 17.000 9.0
1.2 s T TR Y B R EE T W 2, BE A,

R 50 Ve P A Y R B /D AZ (Triticum  aestivum
L)—H#&36%5,

HEE T A MR AT SR TR G B 25 PAM; SR TN I
iR Eh 2 PAA LT 4 X HEC, B 215 25 PVA L 4%

T RS

it e O LR AR AR (3R R L REER DL M
i ACED o MEBE AR 53 N TR A A R 2 W
A 17-17-17 S HmEE 5, & N 17%,
P.0s 17%,K.0 17% . #5105 AL #0133,

R2 BOTMBEZENRR

LA A pH S ) S (%) BT K T i kL P TL FE (%)
PAM 7~ 14 300 ~ 2 200 >88 b 0 J50RE S0k R 0.10 ~ 0.20
PAA 8~9 3000 ~ 5 000 >96 % H kR 0.10 ~ 0.20
HEC 6~8.5 - =90 b 0 2 0R B RoR 0.10 ~ 0.20
PVA 45~65 16 000 ~ 20 000 >95 % SR RN 0.10 ~ 0.20
1.3 RIiEIT Mardm. eRfmEnErERE TS
131 Zo TR BERE oL, it B AN 5 mIU/L &, L E 24 ik

[ i R 5 G TN e o S O R R A
I T % SR 5 TR P U AR SR A, 6 R 1 A A

B XS A S G BEORE Y SN R B R R 2 AT
e, B PTG ULTE T i W 1Y & OB R, B S

BT R S = o TR A . A AR CR TN 15 d & & B BEE 5 5 e, B 206 5% A 3l 19 M
Mkl  RINIGIRN KRR ILFHER)MB O miEdE K.
#x3 KA E
VOBEINTE AR FE N 2R HE
CK ATt Hpek
NPK 1 it A S EEGIS ¢
p B e VAL R P P2 PAM+Mn+PVA , #4 #Hiti H £ 24 10 mL ANt & 4 IR
PO PRI 2P B4R PO PO i PAM+Mn+PVA+XUE K , # #H it F &2 4 10 mL A &2 4 I
HO Bt 20 R HO HO 3 HEC+Mn+PVA+ B4 K , b A FH 4 2 10 mL ANt & 4 AL
PNPK AN R PR b R 0T 10 mL, B SRS ¢
PONPK 524 M85 MR PO R it MR 10 mL, 2 A5 g
HONOK A N5 OB HO TR MR E A 10 mL, 255 g
132 DEaEHRRE PRI Sk 2, 45 Ab BRAE A K AP 20 k. # CK

06 SR FH 2 N 2 AR B A AU I 12k, A6 A A
20 cmx30 em( B A5 x 15 ), 3 56 Ay 705 K - H AR B
T 06 2 kg A A G b AN BOR B8 T % 1Y

(HBEK) NPK (it 52 5 AE ) B 5245 AL | 3 1 44
LS A o T AR BERHE & R B O A
b AL B E A 3k b SR R AR 10



32

AoAb A& e BE s

4145

mL FIAERE— Wit A 1E B BE K ] I 5 /N 22 1
R JF T8 14 ROE/NZ bk T8 i 85
A HFE AR
1.4 MEMESAHZ*
141  EAHAegmE

X et i bR 1S d S WA
MERHBAR R A5 35— VE 52, 01 LA B 9 U 3E Bk
H BUIRBE R B Ry A 4 AR I ECPE AL R
142 @ FE kG T Zegn gk

A E R N 2 B R A A
A e e K b KRR R AE 15% , 7 d J5
FEAE A I R 0 A SRR A L

PR R AR 14 d 5, A RELIE
10 A AE R0 HE R 5

T A I - A B AL B 10 AR A 4R4E
bR B T HEAR NSRS 7E 105 CA M R X/ NE
HEAT 5T 30 min, ¥ HE AR R BE R T $) 85°C kAT 4t
1,24 hJE BU ST T o 0 I 2 o A (R A

il A 2 R 0.001 g 19 HL 7 K7 T 52560 2 P A
1.5 HBEBHF

O 4 BT I SPSS17.0 3k 4 % EXCEL2010 %k
R Gt I W R 2 i 2 5 W S
PEATLSD Z H 3 .

2 ZR55H

B9 F R B R R

24 DAL PRI A 3 AL ERAF G EOR (R 4)
FC ik £ Y 12 A4S A BRI PR AR T T o AR in
AR 6 AN A B AT 3L R AR T INAR 19 6
WA 24 A R A — AR E 1R R
EBORY) . BT R 3 AR FR Y R E 15 d
ATh SR T b 35— | TG VA b L TG 2% ST O 2R A R, iR
B v e A B IR R 100°C, 55 43 19 8 b R
SN PV A I LAt A R}, fe R L A A
ST MR PVA=1: 1, & B R & bR K =
(0.1% ~0.2%) : 1 (JEE ) .

2.1

R4 B TFHRHEENYELR

MR Fe* Fe* Mn Zn Fe*+0 Fe'"+0 Mn+0 Zn+0
PAM EARERF N EARLE PN (035 52 SRENITEN EARER- N EARUE SN T35 [SRENITEN
HEC EARER SN EARLE PN (035 52 SRENITEN EAREE-F N FARCE N SRGEEN SRENITEN
PAA EARERF N FARER /N SREE-N SRCNITEN FARER BN FARCEB/N EREE-S/N SRCNITEN

T« 32 A BRI A 2 A0 3 T e P 2 W BT 537 57 9 R AR SR B e P s 5 G R R HR G O 37 BRI B RLARK 24

AREBE AR PVA 3 R 15 b 5 5%
22 AEMEFEXNERFERZIT

XF A% A BV 241 880 1E) Y 25 S TEAT R 50 4 BT
HONPK 2k 38} 8 e w38 95% . MKl 1 A] LR
H, CK &b B R H: Al b B 22 1) 3% A B & P25 5, T
P 5 53 F MRS b BT /NS 1 B R B R
Wil 5 AN A4 Rt FH I X6 7N 22 T 2 R IR A

og:f e 9 f ?
I
a7 2 % 9 7
217 2 % 9 7
=17 2 % 9 7
7 7 77
"y 2 % 9 7
o2 | 2 % 9 7
SRR
CK NPK P PNP;\}EPO PONPK HO HONPK
EB1 BMESHSFHEMNMNEEBERHZIN

F B 5 CKAHEL HO 1Y HY 1 2848 5 1 3.33% 5 it It
(9 4k HONPK B NPK 42755 T 2.1% ., WL, 44
o5 20 T AR HO A LR R /N2 H i R
2.3 BEMRNEEPEERS N

B2 0] DL Y 0 & A A R N 2
IRk v A5 s B T AR 3 K (P<0.01) o 3 Fp

20 r
18

(em)

73

PNPK PO PONPK HO HONPK
Ah B

B2 HMEESFHHXNNEHEPKRSHRME



248 A R O TS IR/ B R 33

14 d J5 45 4b B = 24 0 0 1 CK AL 3B = 38 m
0.53% ~ 42.84% , BUYE 5 4 M BEXS /N 22 00
WA KA IR . it T 4k B PNPK
PONPK *f [t NPK 73 | 4& & 1 18.77% . 0.74% ,
HONPK &b 3 Lt B BE NPK AL 3R [ T 1.77%, 16 &
/INFE V1A K B BE PNPK & 2 F 4 RS BERHE it
FIE MR B 2 7o LR v, DA L A 6 %o L R v 1 52
Wi 5k & , PNPK>PONPK>HONPK . A~ i Il &b 3
Jiti FH 0P A Rk %) /0N 22 e e 14 s T 6T R o5, 19
T 0.53% ~ 8.07% AL B PO P \HO X} H45 (143 ) 42
1 8.07% .5.97% .0.53% .
24 MBI NEHBTFENZMW

P 3 0T LA Y Ok i o A R N A
11 S %) 52 A s B 2 25 5% (P<0.01),[R] CK
A HG, T A e 4 21.56% , Fo b 4b B PNPK | PO-
NOK X b Ab R NPK #5 T 15.45% . 1.26% , HONPK
X NPK R BT 0.519%; A Jite I8 14 Ak 2 v it FH 25 4
TR /N T H AT CK, P PO HO X [ %8
Fr 9 FRET 3.76% .4.57% .5.76% ., 1] LIF ik
=R e I S B e i 0 e P Y ol A S
/N 27 AR R AR Y T A R BRI B R A
B LA A0 3T B 34K T K, AT RE B9 5t 2
01 Bt TLR R R 32 XS /INE S e R 3 i T K
SRS A BN E SR R LR . Bk Ul
AR5 RE R} 3 ] i FH A A R £ T 7K 43 A Wi ST £
WEFR R

PNPK PO PONPK HO HONPK
kil

B3 HMESSFHHAMNNESHTENZIT

3 #whitk

(D) FEAR TR 7 2600 T otk v 2 1 44 R -5 A0
k3L it A7 A T/ 2 v R A TR A D R

[ 2% 1 T ,PNPK (1 &b B8 22 £ T HoAb A B & ik
B 7E A HERE 59 28 F PO MIRR fef . bR A
YT 25 F PR A P R B AR B AR 22—, BE S Bt A
Py FE O . HO AL JC 16 2 i IE 1 4k B 2
BT 1 Ab BT /0N A T PR R 0 B KRR AN B
F o WL ZE A5 W oKk 8 55 T AT B A 24508 B AR M
[ AR AR B R 0 R 5 7 T AR R AR T IR R
AL FH A A e 2 R RO A T A R
B R A B A 4 A RS IR RRR A — A
AbFE HONPK , /22 9 B 348 5 1 5.56% o X
i AF SC5F T A IR 06 5 R — B, Ok H AR
I (14 $5c K T SR A A G

(2) 5 NPK AERL Ak BEAH e, AS [ R 4 7 41 R
Jite A (4 42k 3 b PNPK . PONPK 420 B %55 /N 22 1 3 1
Bk T R R R I AR R L 0N 22 T A A vk
BT R T 41.84% F121.25% , {H HON-
PK X /22 9 5 B R A I 2 A L X RS 55 U
SRR ST 4 AR — B AN i AT A LA b BRI
CK AH 3 B 7 AN W) 2 B B9 B R, X S50 A9
14 45 S AR B, AT Al 5 00 it 2 DA RO [ 1)
25 H K. Toh, MRVRRE R 55 1 1A )
HA T RE T BOXFEIIZE R .

(3) 2 HRE A i o 72 v mT DL e B L
T L0 751 2K R A S AS K SR ) e A T S
TEM MR, AR 6 AL E R A 3 A &
¥ 52 19 A B4 5] & PAM +Mn+PVA . PAM +Mn +
PVA+0 . HEC+Mn+PVA+O , [F] & T W 57 8 &5 4> F
WA B 4 0 T A AR, AR O S R R e 1 T
2% LA TRT B T L AR B A T4 ), X A 4
PRI 00 R AR, H R X T b A9 A i i
JE REREH B BB R Rk 4 I A 2 A 4
MRG0 T 15 2518 AT H 1

S

(U] A B BR B, SBKBE 45 . K AR 45 B 3R 58 sk iy S HAT
1. AR B, 2009, 34 (4) :31-34.

[2] BELZGRW] R s . A Bk AR AR A X KB TR I W T R
WE[J]. 5 R ERBE 5 % Ji L, 2006, 1(11) :45-47.

[ 3] BSR4 B, 5 AR PR R X R OR
W SR 3 Bt e X H D1 75 MeAOl B2, 2010, 35(6) : 8-10,
15.

[4] W #,2RK—, AWE, 5. AR5 R XN . 1
TOB R R, 2009,37(2) - 11-14.

[ 51 Wakatuski Masahiro, Lizuka Atsushi, Yamasaki Akihiro, et al.

Effect of sap (super absorbent polymer)on the water characteris-



34 N L | = A 41%
tic curve of soil layer mixed with SAP for arid land forestation [13] 8 M8, B S AR . PR KGRI A6 A A 3R 1 7= o g IR 3
[J]. Kagaku Kogaku Ronbunshu , 2010, 36(4): 317-322. RS2 MR [J]. 75 ARl B2, 2002, 27(6) < 15-18.
[ 61 ¥k, sk E AT, ZERB, & . SRR G AR B HoAe £l [14] Hayat R, Ali S. Water absorbent by synthetic polymer(Aqua-
P N ] ARl ToR2 2% 412, 2002, 18 (1) : 22-26. sorb) and its effect on soil properties and tomato yield[J].INT J
[ 71 HEsCfe 05 i, R & o T Rk R Al i T B 5% it R Agri Biol, 2004, 6(6): 998-1002
[J1. 4k T/ 2247 , 2007, 23(6) : 265-270. [1S] AU, 2555 22 . s OR K G0 7 4 14 5 i 1 50 0F 5 (71, 35
[81 X R, BHE, K&, 5. m RO AR Sk e A B2, 2000(2) £ 55-57
il i ). A0l BB R 244, 2006, 25 (14 T)) - 356- [16] e, saksR , S8 4F, 45 PRAGR X /N 22 A R A LR
359. PERYFZ [T, T 5 X A B 58, 2011(3) 1 133-137.

[ 9] Omidian H J, Rocca G, Park K. Advanced in superporous hy- [17] HAESC, FE M, TLM, % . & 48 7 KRR IR AR K R R
drogels[J].Journal of Controlled Release, 2005, 102(1): 3-12. JH R H 2 B A A% SR (. Al T A 241, 2011(8) : 56-62.
[10] fafgh e AT 354 AR 48 S AR KGRI Sy BT L 37 43 2 e Ak 11 [18] EFHI, sk R A W) £ HEK A: 5 0T PRK TR /N 22 4 i
7 ). o S AR, 2008 (4) :5-9. Az RR PR 4 52 J]. 30 Al B 4%, 2010(8) < 28-32.

[11] AN, Iha =, m B, 5 R AR K £R 7K 5 it [19] 3 F W R Ty & o1 R R il 28 S 5 A 2B 9 B AR PR

JHALRL W52 (0], 35 Al B2, 2011,36(6) : 22-25. Sleb g R DL AL 5T - b E Ol K2, 2014
(121 WEP L8, S b, 4 R RIN K R e 1 (FTHEm#E. £ 2)

KA B2 A )], 5 AR R, 2005, 30(5) : 26-27, 32,



