202211 A REMEHEK AR % 41K % 113
Nov. 2022 Journal of Irrigation and Drainage No.11  Vol4l

NERS: 1672-3317 (2022) 11-0014 - 08

AR RIS K 4 R
F RO TS K& B R

EREM, ZHE? REHS, =@F!, BB,
*THRY, ¥elg? EXEY, /A"
(TR KRS MESIR, M 450002; 2.7 ) 408 N8 = [Tk 3],
A =Tk 4720005 3.7 @ Rk kg AaA Sz, M 450002;
4.Z TV NG B KBNS, Fd =118 472200)

B OE: [88] KERREZREAFNLBZERSBERAT IR ETHRHELERKLFT NN, AIRSEERFRIR
R RE, [FiE) BRI 2Z2HEAKF (T1: 03~1.0 mm, T2: 1.0~2.5 mm, T3: 2.5~4.75 mm) 5 3 R4E, X
TAARKF A 2B (CK), AR B A2 K F 3t L3RR AR FR AR R 6B A H K E Atk R E G h, Hada
FRBEA XA AR EARR ST F L TREGERLFTOH M. [£FR] 2.5~4.75 mm BZ2FEKF LT 69 L%
KFRAKRZ GBI HFKERS, B CK 25 30.49%; 1.0~2.5 mm 2R KF] AT 49 L8 -FR R F RAIKR F K
B R 3%; 1.0~2.5 mm B AR ARFN LA HEMRT TR sHa G e RAl %0, R THGAHERE, L£5TH
BEEALTHE, MBe A EAKE, b KE ABKER CK 5 58R S 493%. 24.35%. 11.81%; KK
. REK/AHARE CK 9 HIEIK 525%. 16.18%, SOD (A A A4y {LEE), POD (i & fL4mEE). CAT (iTA4L
A BE) FihAr MDA (A=), THENEOER CK BT 114.86%. 211.93%. 67.05%F= 273.29%. 27.73%.

[£it] 1.0~2.5 mm #Z2ARKF LR T LIRARKFNR SRR B KRR Z, KRR RIE, THXEMRTF

Wit 3448 % 6 A B
%8R RARE: B Ko TRME: RE
FESES: $27 TEIRER: A

doi: 10.13522/j.cnki.ggps.2022212

OSID: &%

Bk, FHE, BREH, F FARKREFRAFNERKIEHFER FEMHETHEEE KL BHEM]. ERHKFR,

2022, 41(11): 14-21.

XIA Maolin, LI Hongchen, ZHAO Huaxin, et al. Effect of Water Adsorption Polymer Size on Soil Water Retention and
Growth of Tobacco Seedlings[J]. Journal of Irrigation and Drainage, 2022, 41(11): 14-21.

—_

05l &

L 7 i SCY B KR 70 A A A [X B K 2>
HEFEW ALY, oK ER A AR, S8+

HEK AP AR, TC i R SRR IE A BT 75 ok 4.

DRI A — B AT v MR P AT e DR K P B v 20 14
K ReIRSGEIE B & R LA 5 2 BT ERK D
AT LA S K AR K. AR F LR 7 B K s
PRI, R IR K > BEAT ISR ORAE . FRRE Ky
AG RIS AR R R AP 29T, LROKGR 2 A
NI 2 BOW R X A R T R T Bl —. 2R,
ANTFIRLAR PR KRS - 38 PR R & 74 2R K 20 5 P )

WisHHEA: 2022-04-17

EE&WE: WA MHEAR =kl AR E (2022411200200004%)
TEZ RN : HWM (1997-), H. Wi, EEBRMELSE,
E-mail: 2359533942@qq.com

BEEE: EA (19725, L. #d%, WS, FEPTEREN
2%, E-mail: xiaomingji@henau.edu.cn

FEE (1968-), Yo WA ZIM, FETMNFHE A~ EHE,

E-mail: wangzhijun19681204@163.com

14

AR R AKGT) SR PR R RIS, 3 32 31 £ e
R PRI, & MEEE RS, Hir, R
TR R MR AR X ) I T3 Ak 1 i B, AN [RIRE
AR 38 - LR KRR 5 % R 7K 23 iR P X AH S
FLA Rt — 58, HASFRAR GRS M0 B A=
KR I 15 AN B 1

[t et e RiAe it R FA B R R i AN ]
ANRLAR PR K AR WROR A% 3 e, EARIKRE
T RRARTRIKFIME AR A8 L WK A AR,
AR BE AR 2= A OIE b e L e R T R
FIRAS PR, 15 H ORI BROKFIEA A T g m +
ALBRRE, M IEBAR L], S S KR
LSBT, BT R R . BRI
Beb, HRAGRIROK R PR N, BRI, /R
Ao ORIK R AL B 1) - DR OKGRVR 15 1 2 5 K R B
Banedjschafie 250 550y, 1 T/ NRLAR fROK TS &
B RO M AR TE K, 3 P Rl N BORL AN 57 23 B


mailto:chuwenjuan6@126.com
mailto:xiaomingji@henau.edu.cn
https://xueshu.baidu.com/s?wd=author%3A%28S%20Banedjschafie%29%20&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight%3Dperson

M S A FPRAROR KGR 3K ) P T 5 e B 2R AR s

THE G E NG A ES, BRI LR, e
KA PRAGAIBK K Be 70, 3 B3 - TR oK iR & 1k
REKRBAL, BeAh, HIEAKEE XD PLRE B
AEZRW . CAVIRERN, i RK e 2 2% 52
mIROUKAE S, SRT S AR
{EASTRIREAR DR AR 3 AR 7K e 1 FIRE ) 0 5 ROk
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(QZIPAN=D B Xl P ) i Do R e e
B AEAS [R] Fh S LR IK TR AN LR 7K 77 R AN [R] FH & 07 18T
EWIHIR TR T R B = T2 B
PR, VEREFRARELES, WOKFRm AL, OFF
R AR SO B o SR, K2 HT S A
R IAHA A FRLAR PR RE ) FRET ), XK 33
RKFRAE B AR AR A O LU R 5%
B Y STk, ABFFELL 0.3~1.01 1.0~2.5 mm A
2.5~4.75 mm K2R PR Hh R AR 9 i Akt
T I B AR IS PR FUA [FIRLAR CR K 0T - 438 PR /KGR
B R K R I T B e R R AR KO E R,
DU A CRAGRIZERR AT B g B $R (2%

I MR57EE

1.1 ikt

W SRR K326 fR/KF AT R IR £h
BUORKF) CHRE) IR KA R TR A F &), Rift
39 0.3~1.01 1.0~2.5. 2.5~4.75 mm; 13N
kst ORFEIE 60 Hif, JETHHEL, HEW
A K=V B X R X, -3 pH fH R 7.55,
AHUBTEN 20.04 g/kg, BAEEEN 72.80 mg/kg,
TR N 9.40 mg/kg, HAERESA 120.30 mg/kg,
KIE TRy 23.80 mg/kg.
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1.2.1 @ ia) 4K Ea sz

HEFAREL 0.5 g ASFRLZEMLRKTA, 255
200.0 g WF LIRS GHENBEEG S, R
7 emx7 cm (EAZRXE ), JKEA /ML, RHARKE
i L SRR KA, R 2 R AR AN T L ) 2 k) 2
(Ma, g) &N 3 cm RIIKH, KA B H
B 24 h, KR E 5 LRI B AN TR 25
B (Mb, @, WRIIARERE R LIRES, UGl
MR 25 R, MAMHEESR 3 R, HIEFKRITE
TN

Mb-Ma

FH (8] RF 7K (%) = TR T

1.2.2 FRKREN = R EAREFIITE
% 1.2.1 B9 7 vk 52 8 Rk 7 R IR K I 1 R &=
(Ma, g), R/KBAEHERIERE (Mb, g), ¥iE

x100%, QP

IKWEAE SR B RE, 1 d g E
(Mi, g)o TRIKFUETHEN:

BRI (%) = T2 x100%,

Kt Ma RARBRKIBEERE (g); Mb RIRK
WRE BRI R (g); Mi NIR/KWAS ¥R
BRI E (2.

B ERCE T 15 d Ja 1 AR IRIE 5.
1.3 Bk

I WE 4 MbBE, BARMRIS R T £ 1,
¥ 200.0 g AT LS5 ARFRRAARGOKFNES), BINEER
W, AR AR 12 BRI . R AR S I R
BA 3 em KZTHEE 8 h, MR NG L
BORBARES, WEAFETENK, TER 11d
S BURE

2

&1 RBRAFTE

Table 1 Test design scheme

phsm ii%é/m_ 1%/ i%//k 7 T%AG'fU)? 7/ %E/Mﬁ?ﬂi}ﬁ
(g&™> hifz/mm (g™ LB IKEI%

CK 200 / / 38.13

T1 200 0.3~1.0 0.5 45.48

T2 200 1.0~25 0.5 49.83

T3 200 2.5~4.75 0.5 50.64

1.3.1 M AdhsE, EEHEFRE, AT EAE

22 CRR[12] J7 i e M A&, 2%
BR[13F 7 00 58 S P 4R 22 5 T 1R) (R 21:00 W
WA, wHBIEE, TRH 09:00 FFHATHM, 0
PIRZEEE, NIFEICTE) JETH IR (BEK 21:00 W
DR, S A, BflE R AR IS,
ML SR IH AT
1.3.2 »t | Ko A4 2

K FH AR TR B E K gy e BUAEK SR
%3 A, MHBE (Ma, g), FJGIRKSEBR %
R 4 CEBET/KFBEE S h, BEJGHIEARETH
RS, WHFEE Mb, g, FHIMFEET
MG T 4 CHI 65%BEREVEIHF#E 5 h, BEEH
FB TR B, WHERE Mc, 9. BEH
7R 65 CHAMTHTRERE, KA THE
(Md, g)-

[ A% =" x100% » 3)
SBEKA%=" x100% , 4
R KR/ %=E KR %-EHKEY% , (5
AR B K% =22 x100% » (6
ARG LRI 1% =22 x100% » )
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HH ALY AL B (SOD) 3 1 S &L DY
ekl e, AL AR (CAT) 3% 1R 2 A Ui
B, SEAYIEE (POD) & MR A B ARy ik
JI5E . DAB Yt S8 Shi 251759, Trypan blue %t
1218 Islam 2554,
134 »tRTERE S, A= (MDA) M0<

MR AR F e R A S G-250
tefaik, MDA &l AR 2Rk,
1.4 BESH

T R 56 Bd5 13858 Excel 2016 1 SPSS #f4- 33t
178tit5r8r, KH Duncan VAT 2 E LI

2 BRSO

2.1 RNERIEFERKFIXS TIE-RKFIR S AR BB
TR ZE 2T

HE 1 AT, SRR CR K T35 R Y2 3 i vy H )
FrkE, Hd 1.0~2.5 mm R AARRKFALEE R ) H ]
FKEYE 2.5~4.75 mm KR ROKFAGEG B2 % 7,
EYEFEET 03~1.0 mm KR HEKF, B CK M
0.3~1.0 mm FARIRAKGH S0 nlFd E T 28.04%. 11.34%
F130.49%- 13.47%.
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Fig.1 Effect of different particle sizes of water absorbent polymer

on field water capacity of soil water retaining agent mixture system
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B 2 "TH, 1.0~2.5 mm KA R K B Bl
P T E-RAGIIR G R R K. 0.3~1.0 mm KL
BARAKFIMIRLE S 2~6 d FIERKRIMET CK, 1E58
7 RIGATFEIEE T CK. 2.5~4.75 mm Rtk
AEFR AR K R B AR = T CK AT 0.3~1.0 mm Fif2{R/K
FILLFE, (EMKT 1.0~2.5 mm RIARERKFIAE, 725
10 KX, CK. 0.3~1.0. 1.0~2.5 mm Fl 2.5~4.75 mm ki
8 DR K TR b B R K 253 0 N 3.87%- 9.80%-
20.04%F1 15.31%. CK {EE 11 R IHKFEET 0,
MM 0.3~1.0. 1.0~2.5 mm Al 2.5~4.75 mm R ffKFH)
AR PR ()RR ZR AT O B HIAESE 124 144 14 K.
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Fig.2 Effect of different particle sizes of water absorbent polymer
on water retention rate of soil water retaining agent mixed system
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CK HIF3EATMEBAKF, RfF 7 LREHEE,
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Fig.3 Effect of water absorbent polymer with different particle size on soil condition
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2.4 FEBHE T A B ERK X E & E IR A
Al

Bk 10 d J5, AR/ AL EE 10 v I,
T it AR /K AR R AR R IS R 4 AR 11 d,
T1 ABERT T3 bR T 0 v 38 AN [FIFR B ) 5,
T2 IR R (B 4). 3R 2 a5, K5
AbFREE CK ¥ 5 380 7 R e s R,
DL T2 MbECR R Lr, WEEET T1 B, fRAKFIA

HFEYIEfS T R, A DL T2 AR
£, # CK. T1ACEAN T3 A5 7 2. 1d Al
0.67 do T2, T3 AbFEEZEIGIN T 250 1) HIES K
B, 1K T RAR K B PR K R AE Ja PR 7K FH ) 3
KATE. FR/KFALBE 38 5535 3R T 7 1 AE TR [
HrPL T2, T3 AFERURERGE, % CK A T1 AFRAE
BT 234dF11d.
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(b)10d

e
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Fig.4 Effects of water absorbent polymer with different particle sizes on the growth of tobacco seedlings

R 2 TRABEARF T GIRWY £ & R A RN
Table 2 Effects of water absorbent polymer with different
particle sizes on biomass and physiological

characteristics of tobacco seedlings

o OB B EE EEWER R

fif il Ti&Elg I} H)/d TIKE% I} E)/d
CK 3.24c 0.367c 9.67c 2.95b 14.33b
T1 3.83b 0.387b 10.67b 3.06b 15.67a
T2 4.18a 0.403a 11.67a 4.20a 16.67a
T3 3.97ab 0.397ab 11.00ab 4.33a 16.67a

7 FSIARNE A RRRE M EREE (P<0.05), TH.
2.5 FEIE T A RIRLE R 7K FI X3 1E & F 7k 45 89
Al
R 3 mAL TRKAERE TR EIKE, T2
R PR R, B CK. T1 ARFRFD T3 b FR 43 A4 5

4.93%- 3.33%F1 2.00%. PRAKFEZERR THFH
HH7KE, T2 AbBRRCRERME, B CK. T1 &I T3
AL TR AR 11.81%. 6.14%F1 4.23%., 7K &b B
FAAR T J0R - B AR /K S AR K/ K, IR AT RE
BT CK ZEIMT R Mha s ™ &, Wik T
B8, 2Rk T A8 3 mK AR KL fRK
FUALBRIE) B 5 i 7 RN AR Bk, T2 AbEEAL
BEAE, AR CK. Tl AbEAD T3 kb ¥4 &
24.35%- 8.60%F1 10.17%. FEPI/K > BRI HE™ &,

HOK B BUE RO, T2 kb3 CK. T1. T3 &b
Y BRAR T WA B K AT, o i AR
63.51%- 41.32%. 45.08%.

& 3 RRFAZFRAKFT Byt h Ky

Table 3 Effects of water absorbent polymer with different particle sizes on leaf moisture of tobacco seedlings

AT BEIKEY% H HK % HRAKE% AR/ HIK AR 5K ZE 1% IR MR %
CK 87.19+1.18b 51.98:1.95¢ 35.21:0.86a 0.68:0.04b 72.2943.42¢ 27.7133.42¢
T1 88.542.32ab 54.76:+1.39b 33.78+1.15a 0.620.02a 82.7743.40b 17.2343.40b
T2 91.49:+.20a 58.12:0.98a 33.361.02a 0.570.02a 89.89:+1.83a 10.11+.83a
T3 89.69:+1.63ab 55.76+1.10ab 33.93+1.08a 0.610.02a 81.59:3.04b 18.4143.04b

2.6 FEME T ARREFEFRAKFIZTEESEM F IS LB
Rz 0fA ]

T Fihia < FEEMAENEESE (ROS) KE
R, DAUKEE H Sl R oo Pl =1EH,
R, FEMR B 32 20 B hia i, Hbra i g 2
Kl EFte HE 5 v, PRAKFIGER CK 23
& 7 AT ™ A ) SOD. POD. CAT &, HILL
T2 AR AR, T2 43 SOD i&PER CK. T1. T3
AL 53 5 FEAK 114.86%- 53.42%- 14.66%, POD if
PEO B FEAG 211.93%. 38.42%. 36.04%, CAT 3i51H

I3 BIFFAR 67.05% 34.68%- 43.64%.
2.7 FEME TARREFEFRKFIXIESM R MDA £
MAAMERENE

HEYEE 2T R WER, AN ROS KEM R,
TN R sk S Ak, 3 A R S 44k 35347, MDA
IR AR & T2 — o PRAKFIAEEE 3 5 2 B
&t A MDA & (K 6), T1 45 T3 46T
BEER, OWEEST T2 408, T2 4% CK.
T1 ALEEFN T3 AL HIBEK T 273.29%- 127.51%FH
84.27%. FIVEPEER F & M40 I T i B IE
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P 6 A, T2, T3 ARG 2 FAK T M AR s
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Fig.5 Effect of different particle size water absorbent polymer on antioxidant enzyme activity of tobacco seedling leaves
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Fig.6 Effects of water absorbent polymer with different particle sizes on MDA and soluble protein contents in leaves of tobacco seedlings
2.8 TEWMETARRZRAFIIIESEMNS DAB.  T1AAHA T3 43, T2 4K H0,HRE&D. 441
Trypan blue & #9520 ORI, Trypan blue RJ %% 48 M 40 fg i,

DAB " S5HYIAN H0, RNAREZEYIR, SRR DNA 44, A, CK HIURmAE
LHEYEZ T RN SRR RKER HO,, MidE &, HUUE T AN T3 4P, T2 AEEE &K,
) HyOp X AHfEiE AL, i Fr DAB Heidl W] T2 AbBEA M T 5P a 0 S B AN 5200
REW (K 7, CK M H,0, RARW &, HikE

DAB Trypan blue

L : LAY
S e
I eeeE
.
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Fig.7 DAB and Trypan blue staining of tobacco seedling leaves
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3.1 ARIRERAKFIT HIE-ARKFIREERKD 4
{E3:03-A10)

AN [FRE A2 SR K TR0 3R K VR & 4k R K 23 1)
SO e — AN AR, 7B A RS R AR KR B
PEDL R RN R . ANREAR R K FIAE K R A T
KRR K BA T ok =M, (HeE g,
TRAKFI 2 F R A LIS TT R E A, BRI
UELLN A A SR E NN TR e Y il sl dE AT =1
Gy F, AT P RS R X 4 S R SR R e, LA T BRI
PUIKSRIE, A A RO AP L3 %R K
MK B RR 1), 3 - CROK R A1k RIS K&
AINKEAZ AR AR R R A B K i hek HL g e o 2% A7 B 13k
BRI 51 J3%esm, 5y PR il LR 7K 550 Hh e e 9 265 TR 4 5
B2, SRR GRKA SRR, 3
T T PR IR LR IK BE 7T, B3 -fROK
FIR AR R KRBT, AR FC e, 1.0~2.5,
2.5~4.75 mm K42 AR K TR0 IR K VR A A &R H
[ KR AR =T 0.3~1.0 mm KA FRKH,
X G20y gk 5y, 5 T g U Fr gk R
AE . XA RE R BT AR E LR, %
FERRR, HARRE 0.3~1.0 mm REAR LR KT K BAAK
PR 01 PR i, [ B 9 4 v AN SR AN Ak 2 3 1
52, HHHEN 0.3~1.0 mm RARLRAKFIN S, B
IR F) PN 50 2 1) X 2% 5 g, PR L /K B2 ik e 0
SR IE-ROK AR AR R R KR BAR. MRifE
{RAKFIEL R A E K, Sk EfhmA L, Wik
WK 2R TR, IR K LR AT e B R SR A, (AR K A
s KRR RS, IR K R
K, (HARKEE D RP), RGN, f#
IK T AE 338 W I I B AT 7K A 4 3 2 e g A R AR
e HE R IR, Ll E, %
EEEABUREY, EABTH, 2.5~4.75 mm 7K
IR K K 5 AR AR K, B IR T R RS,
PR R4, T B A ) AR 2 ) 135K 4y
MZER, FEHIKERE: B 0.3~1.0 mm i
AR T AL ER (1) - 3R R /N, H/INRLAR SRR T AR
B HARKBE 182, T 1.0~2.5 mm KR fR /K AL BR
P RSN T 2.5~4.75 mm AL, [EE K
FIA B AR IKBE SR T 0.3~1.0 mm A3, FLSET
1.0~2.5 mm FifE /KR AL HE AR OK BE F1 ok . 45 1
Frik, EEE PR 1.0~2.5. 2.5~4.75 mm KifE
PRGN EE A I T3 w5 - - LR/ & 1k & H A1 RRK
K, 1.0~2.5 mm RLAR LRI A RT3 m 8-k
FIR A R IRAK Z

3.2 FEMERFRATEBRTEMENEHEKLZEN
=AU

T Al BR 1) 7 AR K IR e s, §
FORAH LRI AR S KR A A K B,
WapKET R, FRE K & RS FEHA
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VRN ROS KEMZR, &M ROS &5 Ey
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AT AR AL T IE R A KR BB, X R T
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KRR, FHEE T1 ACEEF T3 03, T2 b3
AR T T2 Wi ST AR R, B T 3
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Fhb, BRIRT H00 6 4 453455

4 45 i
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JolE O M AR R, SR TR AR, B
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WA KA K KAWA T W TR EN
H,0, 12, KT SOD. POD. CAT &M MDA
=, EHEHE.
SE K
[ DR, T4, Feth, 2. (KM AR XL S K
MIFZI[T]. H E AR ERL A, 2020, 41(3): 53-57.
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Effect of Water Adsorption Polymer Size on Soil Water Retention and
Growth of Tobacco Seedlings
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Abstract: [Objective]l Drought is the most common abiotic stress affecting agricultural production in most
countries, and alleviating its detrimental effect is critical to safeguarding crop growth. The purpose of this paper is to
compare the efficacy of water adsorption polymer in improving soil water retention and growth of tobacco seedlings.

[Method] Water adsorption polymer particles with diameter in the range of 0.3~1.0 mm (T1), 1.0~2.5 mm (T2),
and 2.5~4.75 mm (T3) were mixed with soil thoroughly prior to planning, respectively, with soil not being amended
as the control (CK); plants in all treatments were under water stress. The field water capacity, water retention rate, as
well as the growth and development of the tobacco seedlings were measured in each treatment. [Result] The field
capacity maximized when the particle diameter was in the range of 2.5~4.75 mm, up 30.49% higher than that in the
CK. Mixing soil with polymer particles with diameter in the range of 1.0~2.5 mm gave the highest soil water
retention capacity. Soil amended by polymer particles with diameter in the range of 1.0~2.5 mm can effectively
alleviate drought stress, promoting biomass accumulation in the plant. Soil amendment increased its total water
content, relative water content and free water content in tobacco leaves by 4.93%, 24.35% and 11.81%, respectively,
while reduced bound water, bound technique/free water, and water saturation deficit by 5.25%, 16.18%, and 63.51%,
respectively. Compared with CK, soil amendment with the polymer also reduced the activities of SOD, POD, CAT,
MDA, and soluble protein in the plant by 114.86%, 211.93%, 67.05%, and 273.29%, 27.73% respectively.

[ Conclusion] Amending the soil with water absorbent polymer particles with diameter in the range of 1.0~2.5 mm
is most effective to improve the field capacity and water-retention capacity of the soil, effectively alleviating drought
stress to tobacco seedlings.

Key words: water absorbent polymer; particle size; water; drought stress; tobacco
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