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Effects of PAM with different application methods on soil moisture,
soil temperature and production of spring wheat
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Abstract: In order to probe the best application method of polyacrylamide (PAM) in spring wheat production, a
field experiment was carried out in Hetao irrigation district in Inner Mongolia in 2010, to investigate the effects of PAM
being applied with three methods of furrowing, mixing and broadcasting on the soil moisture, soil temperature and growth
of spring wheat, with no PAM as control. The results indicated that all application methods of PAM increased the soil
moisture content, which was especially remarkable during florescence when the irrigation was absent, and the effect of
broadcasting was stronger than that of furrowing and mixing. All application methods of PAM reduced the maximum tem-
perature, increased the minimum temperature, decreased the diumnal temperature difference, and reduced the daily mean
temperature of soil, among which broadcasting mainly affected the earth’ s surface temperature, while furrowing mainly
affected the soil temperature at 10 cm depth. The PAM treatments increased both the root biomass and total biomass, and
promoted the distribution of crop roots in deep soil. Compared with the control, the yields of furrowing, mixing and
broadcasting application were increased by 9.11%, 3.94% and 28.82% , respectively. All the PAM treatments im-
proved the water use efficiency, water production rate and irrigation production rate, in which the effect of broadcasting
was the largest, and that of furrowing was the lowest. In Hetao irrigation district, it is the optimum method to apply PAM
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at the sowing stage of spring wheat by broadcasting.

Keywords: polyacrylamide (PAM); application methods; soil moisture; soil temperature; spring wheat
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HUEEF kb T8 2 TR EE R, FHRR
7.6C,FEWE 142.7 mm, XK E 2 381.8 mm, E5&
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TSR HN 51.78.52.54,53.58,57. 30
mm, R E S T HMALHE;0~80 cm L2 HEE
KB4 51K 273.59.276.19.279. 88.286. 42 mm, #
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Fig.1 Soil moisture of different treatments during different growing stage of spring wheat
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Table 1  Soil temperature under different PAM applying treatments at emergence stage of spring wheat
3% Earth surface 10 em /2 10 em soil layer 20 em /2 20 cm soil layer
BN @ &BME HEX HME BE BME HEX HHME BRE BE HEE B4R
S VR WE BE Daly Daly HE BE  Daly Daly BE BEE  Daly  Daly
Treatments Max. Min.  tempera-  mean Max. Min.  tempera-  mean Max. Min.  tempera- mean
tempera- tempera- ture tempera-  tempera- tempera- ture tempera-  tempera- tempera- ture tempera-
ture ture  difference  ture ture ture  difference  ture ture ture  difference  ture
*TH CK 29.2aA  5.6cC 23.6aA 19.6aA 12.3b  2.0cB  10.3a 8.9a 7.1b 2.7b 4.4a  5.2aA
¥HE Furrowing  28.0bB  6.2bB  21.8bB 18.6bB  12.9a 2.8aA 10.1ab  8.3b 7.6a 3.2a 4.4a  4.6cB
TBHE Mixing 27.2cBC  6.4bB  20.8¢cC 18.4bcB 12.8a 2.6bA  10.2ab 8.6ab 7.4ab 3.0a 4.4a 4.9bAB
B Broadcasting 26.8dC  7.6aA  19.2dD 18.2cB  12.7a  2.8aA  9.9b 8.5ab 7.5a 3.1a 4.4a  4.8bcAB

R EIRR AR EHEREEETEN 0, AFIRRD KEFRIHRREREBE (P <0.05) B BE(P <0.00)KF, FR,
Note: Data in the table are tested with Duncan’s new multiple range test(SSR) . Different small and capital letters in the same colurm denote significant dif-

ference at 0.05 and 0.01 level, respectively. The same in following tables.

23.2 2Ry SHEPRENBRERBEDE
RTX RS WM, 5 IR B0 R SRR R B
ERTHE, AR ES TWESERE, WiE.JR
T RO B R 2R B K T R, BRGER B E K
Fiam, BE R TRE. ARMAT K SRS
BB ER TR, BRGER 8 E N THES5RE, B
MR ERTWH(E2) . SEBBGEX REEK
AR,

STEERINE RME BUE 10 om T ELEERR
ERBES TR, BAHRkEE S TRESHUE,
BERESTRE. W BENRKEEEES
FHESEE. BREANEEBEREERS T
BE5#HiE, ARIMAL KB SRS EERTX
B EPHEEK, EARBRE AR EEEER
(£ 2), WHEXS 10 cm )2 1) 1 IR R W AR 3¢
Ko

Wi U B HE 20 em T ERERE (. BRKR

EHRETHR, AL EER, WHMNEBEBEEE
ZRTHE BEHESHBEEEELER., AR
AR H BRSBTS, B X EER (K 2),
2.4 FEABAARANENEERKHER

2.4.1 EPBFZAN BHEHNLIKS BEKK
SEETREBENTFENEZERREK, B2
ISl RYHIARA S R AR
A YR SYEESUCREUE > IR > WHE > X, RS
Btk B ERH THF/DMEEK, HEREHRRLEY
B D EREERTWR, WENRRMHEEDE
B XT R R IR M B0 (3R 3)

Zo RESATURE | TR HE (X R 1 s 5 T T R, YRR I
TR, FARBATAREERE TH EBEYE
FRFELEYE, HENRALEDEREEXRTY
M, BEXTRR, BESERTHE. Wik. Bt
MF/NERRD R ER B E R FHE R 8B, %
Mtk BEHETIRME(E3),

£2 HBMESERLIRBERSR/C

Table 2  Soil temperature under different PAM applying treatments at tillering stage of spring wheat
R Earth surface 10 cm 1 10 cm soil layer 20 em /2 20 cm soil layer
BE B HEEX HHE &K 2 BEK HEEX HHE BE 2 BE HEX HYR
LR N BE BE  Daly Daly BE BE  Daly Daly @E  BE  Daly  Daly
Treatments Max. Min.  tempera-  mean Max. Min.  tempera- mean Max.- Min.  tempera- mean
tempera- tempera- ture tempera-  tempera- tempera- ture tempera-  tempera- tempera- ture tempera-
ture ture  difference  ture ture ture  difference  ture ture ture  difference  ture
Y8 CK 51.2a 8.7cB  42.5aA 35.0aA 21.5dC 8.5b 13.0cC 17.3a 17.6a 10.8a 6.8b 14.3a
Y5 Furrowing 49.3b 10.7bA 38.6bB 33.7bB  24.4aA 9.4a 15.0aA 16.6b 18.1a 11.1a 7.2a 13.9a
1B M Mixing 48.9bc 10.8bA 38.1bBC 33.1cB  22.6cB 8.7b 13.9bB  16.9b 17.8a 10.9a 6.9ab 14.0a
#ifi Broadcasting 48.4c  11.2aA  37.2¢C  31.5dC  23.0bB 9.2a 12.8¢C 16.9b 17.8a 11.1a 6.7b 14.1a




144 FEBX LAWK E3%E
%3 EPY.2EPAELEBHEKRKR
Table 3 Growth parameters of spring wheat at jointing and boot stage
HWATH Jointing stage ZuFE3] Booting stage
gy MR mgaen . BEWEKE RIBLOR  mrtoR  mARg
Treatments JSne /(g k) Tl Root Pl o B /g Hk") Root
e gron Root biomass . depth height Ve grount Root biomass depth
biomass /(geplant™!) mumber /cm /em biomass /(g plant™") /em
/(g plant™") £'p /(geplant™") &P
X K 0.11bB 0.032¢B 1.13cB  34.0b 43.14a 0.358bB 0.055dC 50.0¢C
Y1 Furrowing 0.21aA 0.046bA 1.18bA  38.3a 42.34a 0.480aA 0.064cB 59.0aA
1RHE Mixing 0.22aA 0.049abA 1.21sbA  35.0b 43.40a 0.4962A 0.068bAB 56.0bB
Ui Broadcasting 0.23aA 0.052aA 1.25aA 34.2b 43.64a 0.512aA 0.072aA 51.0cC

2.4.2 S WMEAEFTH 9 HMRA, W
By R RN 11—12 B R B RER 3~ 4
do

REMEAY R B ERE T/ 1 FA R
b AR YR, H P O W RCRBGR  IR B
Fo. AREATRBEE THRERTRER, W
1 R B B HE A B TR 9. 11% . 3. 94%
28.82% , WHER EH T B, Bk EERT TR
REMS5ER(E4) . FEBATRMETRE
BEETR, P RSk ES TR,
2.5 FTEKERFRIKSF AR

mm, /FMEA T AR K BB B 10.0~15.0
mm, HEBEZEF(ES)o

Yaie T HOHE K A PR A BB BR 4R
BT 15.01%.11.43%.23.53% , ¥tk B & & T >
OB ES T, REEE TRE, WH.
B EEKSFHEENMEERT 6.00%.
1.54% \24.27% , Fo R ol 8 2 % T R X
SR, G B T I, W R BUEE Bk
o R RIS T 9.11% .3.92% .28.80% , #iE
R ZEF YNGR &R R, iR S TR
(£5), REILHRS B KSF ARE KL

JNE A K B R B 7K 56.6 mm, K 330.0

F4 BRPBFAERLBHEDR
Table 4 Biomass of spring wheat in harvest time

Hi 3 EWEAK T R

REYR

3 TR EE

ThEE

A
AR e M il APAL Total /(4 m~?) /(M m?) 1000-kemel %n??%ﬁ
Statk Leaves Glume Kemel . i . . Economic
Treatments Sem?) AgmD) AgmD) N 2y biomass Spike number  Ineffective tillers weight coefficient
. em . em
& g i J /(g'm™2)  /(spikes'm™2) /(tillers'm™?) /8
X8 CK 249.87bB  100.55bB 216.95bB  521.43cB 1088.80cC 576a 86aA 28.31b 0.29¢B
Y96 Furrowing 287.54aA  138.29aA 294.32 aA 568.95bB  1289.10bAB 561a 62¢C 29.39ab 0.31bAB
{EHE Mixing 279.45aA  132.57 aA  288.23 aA  541.97bcB  1242.22bB 569a 77bB 28.57ab 0.33aA
#0 Broadcasting 289.38aA 138.08aA 295.87aA 671.69aA  1395.02aA 557a 504D 29.95a 0.33aA
®5 TRALEHEKERKSFARE
Table 5 Water consumption and water use efficiency under different treatments
LIRS /mm g KAHRBBE kAT HE WKL
Soil moisture Fek & kR AR i ENR Water output  Irrigation water
AEFA . Irrigation Water Yield Biomass
%ﬁ‘ﬁ‘ﬂ‘ Fffective . R . WUE raie output rate
Treatments gk . water  consumption  /(kg /(kg 1 -1 2
rainfall i _ /(kg*mm /(kg*mm /(kg* mm
Before | o /mm /mm hm~?) hm™2) 8
— /o dm?) ched) chad)
B CK 298.30 283.26a 56.6 330 401.64a 3233.4cC  10888.0cC 27.11cC 12.98cB 15.80¢B
Y1 Furrowing 298.30 271.50ab 56.6 330 413.40a  4122.9bB 12891.0bAB  31.18bAB 13.76bB 17.24bB
B Mixing 298.30 273.70ab 56.6 330 411.20a  4098.6bB 12422.2bB 30.21bB 13.18bcB 16.42bcB
i Broadcasting 298.30 268.32b 56.6 330 416.58a  4593.7aA 13950.2aA 33.49aA 16.13aA 20.352A
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9.11%.3.94% %1 28.82% .
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