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AN ST HIR KPR, TRV 2R Has ki
Ko AEH KR 110~ 350 mm, 4E B K 1~
6 C AR LAY 108 d, TS H K HE
P B ORE ) 22, & BN IR SR AS £ BR S 1
TSR 0. 77 g/kg, WfE A 89. 90 mg/kg, 4 #
0.80 g/kg, A % B 18. 10 mg/kg, &4} 19. 94
g/kg, R 97. 00 mg/kg, HHLF 20. 22 g/kg.
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cm.25~30 cm.30~40 cm.40~60 cm) 1+ HEAFH

oK,

Ih 4% B AR AR B/ DX 10 m® ) i
iR P ERANE R CE R 3K,
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TR K B i A CKO i 43. 016,33, 87 %,
29.57 %08 9. 14 % ; JE Ky L B, HPAM  HPAA-
K.FPAM . FPAA-K 2h P iy £ 3 14 1 & K 12 55 1
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JKEA I CK & 55, 88% .41, 76 % ,25. 88 %
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Fig.1 Soil volumetric water content at different growth stages under different treatments
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Fig.2 Soil volumetric water content of different planting distance under different treatments
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Fig. 3 Soil microbial biomass carbon content at different growth period under different treatments

2.3 AEARAFEAAXN T EREYED =
R

TIEMAEY EY R AR T IEAV AN ELEA
Ry, HECR B b B 5 LR A SR
GRS N - e SR A AL 25 DL KR MLIEHL SR oy e
e B H B MR R E A A
PRV S IR Y AR A S R R Y 2
AR A4 A AL R R R A
AR AT RS E ST 10~20 ecm 2.5
T 20~40 cm +)Z 40P, Bl A TR ) A0 4 O 4 4
TR W A ) i R i B B P i R Ak
L YR K Ik W (H , B AR R B HPAM >
HPAA-K>FPAM > FPAA-K > CK, &2,
0~10 cm + J&. HPAM, HPAA-K., FPAM,
FPAA-K 4b 3 + 5 A= W A W ik 805 4 43 480
5 aE CK 18, 51% ., 16. 66%,17. 95% Al
16.66% ;10 ~ 20 cm + 2, HPAM, HPAA-K,
FPAM, FPAA-K 4t # ) £ & 5 & CK &
23.45%.20. 57% . 17. 75% F1 14. 69% ; 20 ~ 40
em + )2, HPAM,HPAA-K . FPAM,.FPAA-K /b
PR 4> B8 CK @ 19. 23%. 26. 92% .
15. 38001 7.69% , WM, 0~10 cm £ )2 .10~
20 em £ 2 CK b3y + HERLAE ) A W 1 R &
BN W B 20 ~ 40 em A 2 45, 41%

31.93%,0~10 cm +)2.10~20 cm 1 )2 FPAA-
K Ab B8 4% 5 %8 20 ~ 40 em + )2 5 57. 53% Al
40.50% ,0~10 ecm 2 .10~20 ecm 1+ 2 FPAM
REFR A3 5 20 ~ 40 em + 2 & 48, 64% F
34.64%,0 ~10 em + 2,10 ~20 em + 2
HPAA-K AbFE43 5] 1 20~40 em 4 )27 33. 66 %
F125.33%,0~10 em + Z.10~20 cm + 2
HPAM kb3 73 9145 20 ~40 em + )2 & 44. 54%
M1 36.60% ., AL, HPAM Ab 31 & K 2 B b 45 55
T G Y A W R S8 HPAA-K b 3
W2 FPAM Fl FPAA-K # K Fe i 3 & 7 + 4
A A A T i B 0~ 10 em Al 10~ 20
em 20 R EERUE Y AE Y AR A E S
F 20~40 cm + )2 AFE,10~20 cm + Z i 1 8
A= A ) i R0 i B AR T 0~ 10 em 4B
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22 1 af %1, HPAM, HPAA-K &b 3 (1) 7= &
B &+ FPAM.FPAA-K fl CK,CK &b ¥ 5= &
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HPAM F1 HPAA-K 43 5l & CK 7= & £ &
12.07% F1 10. 44 %, {4 jiti f# /K ) 4k 3 FPAM,
FPAA-K 1 7= & 4F Bl % CK # & 7. 38% f1
5.22% ., JOMEAR K AR B HPAM By Ry &b 8K g



s

10 &

15 85« AR AR T T 200 38 7K A A 9 A i T Th R B e Y

=
w2

i .« 1457 -

%8 F HPAA-K.CK #: /. HPAM, HPAA-K .
FPAM H1 FPAA-K [ i & 35 % 50 il 8 CK &
9.47%.8.06% 4. 52% F1 1. 90% ; H 7Citi - V4 e
PR b B SRR S /N R, A DL, U

EHCK EFPAAK
—~ & —
oo 181 0~10 cm o 18
8 . £y
EE 15F \E,E 15
f&é 12t Jﬁé’ 12
S I 5
85 9 N, o 9
H's N H's
85 of i el 85 6
45 E \ i5
8 i N &7
B ¥ iR B
Ho ou HE 0
@ 1 2 3 4 5 »
EEFH

Growth period

Growth period

TR Tt £ 7K ) Ak B8 ) S e I D A% BN B R R
o L % 2 A AR A R OF B PAM Y AL
RUFT PAA, UG B BCR 4 TA I .

FPAM HPAA-K HPAM
~812¢
10~20 cm ) 20~40 cm

goé

0 Za of
® 8
3
82 0F
e i
e H
TH'1 =] 3 H
= g i
%: 1 H
HE °

HEH

Growth period

B4 FRLETABEEHNTIEREDENERRESY

Fig. 4 Soil microbial biomass nitrogen content
®1 TEKE
Table 1

at different growth period under different treatments

FHTORENTE

Potato yield under different treatments

pig:d PRt/ (t/hm?) W2/ % T iR/ % hg R/ INBER )0
Treatment Yield Yield-increasing rate Commodity potato rate Medium tuber rate Small tuber rate
CK 28.17d - 83.87 e 6.20 a 9.93 a
FPAM 30.25 b 7.38 b 87.66 ¢ 6.17 a 6.17 ¢
FPAA-K 29.64 ¢ 5.22 ¢ 85.46 d 5.61 b 8.92 b
HPAM 31.57 a 12.07 a 91.81 a 2.99d 5.20 cd
HPAA-K 31.11 a 10.44 a 90.63 b 4.33 ¢ 5.04 d

T SRR NG FHRORTE 0,05 K BRI —"HKR L.

Note: Different lowercase letters represent significant difference at 0. 05 level;“—

2.5 THEEREERIJITFENEIXRE

B T AR RS K R IR RUE Y A
ik EIERUEY AR YR RS B E T R
Fraf ik 2. ik 2 v DLAE H HERBLE K
A SRR Y A Y R R R IR O s R R

”

AW YRR S IREBUE Y A Y R R R
W 25 TE AR G 7 B I3 R AR OG5 7 H RTRY A
BRI FIEMC . H/NE AR B AR
il 2 SRR/ N R 2R TR O

*2 FBEBEHHEXXE®=5)
Table 2 Correlation analysis of different indexes
b TR G KR LMY RERR  HEMEY R AR = T i R
55 Soil volumetric Soil microbial Soil microbial L Commodity
Index - . . Yield
water content biomass carbon biomass nitrogen potato rate
- A W A 0.779 9
Soil microbial biomass carbon :
£ U 9 0,008 5 o o6l 2 -
Soil microbial biomass nitrogen : :
i Yie 0.7 9 0.915 6" 0.916 4~
774 Yield 18 1
I Ah 2% Commodity potato rate 0.720 3 0.807 9 0.864 4 0.970 1~
/NEEZ Small tuber rate —0.622 2 —0.776 1 —0.787 2 —0.945 8" —0.955 4~

W owox Hlx AF BIFIRAE 0. 01 1 0. 05 KV B3,

Note: * * and * represent significant at 0. 01 level and 0. 05 level respectively.
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57K F) ELAT 185 43 7 4 IR 45 0 58 3 ok
FI ke G Ay Sk AT WK L i i R R HE K
RO RGE B EERY . SRR
B RS K 2 AN 43 ) B B 2K
RIIFRBI . FES 2R R b T S8 Pk
o e KA WK I K AR K DR KR It B 88 D7 A7 1
KA R B ZE R A K TR . TEVEM LR, B
SRR K AR D DR K R S S IR KRR P R ek 2D -
ZEK . BE 12 0B IR - AR K
BT, 2R E] 40 em J5 HEARRLE K
AL 2%, HPAM Hil HPAA-K f2b B R [ I e
FER /N, AR B K S R B D A AR R ) R
AL Ay it 5 328 5 it A PR K R A 7 AR R K
BT REAR EVEE B AE R 15 em A0 (9 + SRR oK
H<HF B A AR 10 cm 4b (1 - HEARFR & K B <BE
FEAR 5 cm Kb (Y 4 3 A FR & oK 5 A R+ 2 09 1 4
RFLE K. BRI R B kit FH R 7K 7] 4 B
T A S AR B K L i PR 7K R R KRR B b 4R
o AR G K i VA e Ak B R R B K
TR A K, HL it F R K R PAM 8 5 K
&K ERBOR T T PAA-K,

Jiti DR 7K ) - 38 sk 2B 0 AR ) S i L RS 6 A
BT S, AT e b PR KGRI BE T 4 4 K
WL T YR R A Y AR AR R
SR PR AR A W oK B . RIERUE YA
Py e It K R B N e A
WA A T R AR B 2 R I B O T
%, B A= B B 00 A HE SR S T S B L Sh S S R R
PIME s . HPAM Kb B85 JC#% B b 48 v 1 498 il
A A ) Bk T B 43 B0 HPAA-K A R 2,
FPAM 1l FPAA-K 8 R FE J& # $2 s - HE AR )
YRR IR0 ~10 em 1 10~20 cm + 2
() - HE AR W AR e T B S T 20~
40 cm HEAH, RE HIERN LAY S Y &
AR EOH B & T 10~20 em £ 21 20 ~40
cm R, Bl AR B0 HEE R RO AR
Wy RUBT o A I L T i R AR AL, E R B R
ZENY R WAk el B A R B HPAM™>HPAA-K
>FPAM>FPAA-K>CK, HPAM b 3 & Kk
FE M PR = L R AW A AR R R
HPAA-KAb 3 %k 2 . FPAM FI FPAA-K # K 2
JEE b 4 - R AR W AR ) U B

RAF PAM fie g 5 4% 55 A4 K iy B 25 7
I A BRSSO R R R 2 LU A
R BRZE 7 g, bR 25 A R D R R R 2R
RE S RO 0 T % S AR WA I 3 B AR
HTLOF 7T 35 2 o Th B B R RN L UG T
Jil PR 7K TR A B O B R AR T T R BN R
PER T R R A MR AL E R IR HoOti ] PAM
BRI T PAA-K, S I RBCR 4 T8
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Effects of Application Methoths of Super Absorbent Polymers on Soil
Moisture Content and Microbial Biomass and Potato Yield

LI Qian"*,BA Tu',LI Yulong®,XIE Lei*, LIU Jinghui', YU Zhuo' and SHEN Yijie'

(1. Inner Mongolia Agricultural University, Hohhot 010019, China;2. Inner Mongolia Autonomous
Region Agricultural and Animal Husbandry Administration, Hohhot 010011, China;
3. Ulanchap Senior Technical School,Jining Inner Mongolia 012000, China)

Abstract To choose proper super absorbent polymers and the right application methods, we carryed
out the experiment on effects of application methods of different super absorbent polymers on soil mi-
crobial biomass mass fraction, soil volumetric water mass fraction and potato production. With polyac-
rylamide type super absorbent polymer (PAM) and polyacrylic acid potassium type super absorbent
polymer(PAA-K) as materials,we adopted hole and furrow applications of different layers’ soil to de-
termin soil microbial biomass carbon and nitrogen mass fraction and soil volumetric water mass frac-
tion at different growth periods. The results showed that hole aplication of super absorbent polymers
improved soil volumetric water mass fraction obviously and furrow application also expressed well, but
the effect of PAM application was better than PAA-K. Soil microbial biomass carbon and nitrogen
mass fraction decreased with the increase of soil layer,and hole application super absorbent polymers
increased the values obviously,and it showed hole application PAM > hole application PAA-K > fur-
row applicaiton PAM > furrow application PAA-K > CK. Application of super absorbent polymers
reduced the rate of small potato rate and improved potato yield and potato commodity rate significant-
ly. Hole application of PAM,PAA-K,furrow application PAM,and furrow applying PAA-K increased
potato yield by 12.07%,10.44% ,7.38% and 5. 22% more than control, respectively. At potato ma-
ture period,soil microbial biomass carbon and soil microbial biomass nitrogen mass fraction , potato
yield and potato commodity rate presented very significantly positive correlation,soil volumetric water
mass fraction and soil microbial biomass nitrogen, soil microbial biomass carbon and yield expressed
significantly positive correlation. In conclusion,hole application of super absorbent polymers improved
soil volumetric water mass fraction , soil microbial biomass carbon and nitrogen mass fraction effec-
tively,and improved potato yield and commodity potato rate significantly, and they showed better
effect than that of furrow application of super absorbent polymers and control, while hole application
of PAM was best.

Key words Super absorbent polymers; Potato; Soil microbial biomass; Yield
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