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Effects of y—PGA on Soil Structure and Water —holding Characteristics
ZENG Jian, FEI Liangjun, CHEN Lin, YANG Yang
(Research Institute of Water Resources, Xi’an University of Technology, Xi’an 710048)

Abstract: In order to further research the application of y —PGA in agriculture, different contents of y —PGA
(0, 0.1%, 0.2% ., 0.5% and 1%) were applied in sandy loam and silty loam without granular structure to
study the effects of y —PGA on soil physical structure and water retention characteristics. Results showed
that: with the increasing of y — PGA content, water retention capacity of soil increased under the same
absorption force. Values of « in the VG model were all larger than those in the control group, and n value
decreased progressively. When the content of ¥y — PGA increased to 1%, the bulk density of sandy loam
decreased by 0. 087 g/cm®, and the porosity increased by 3. 28%; corresponding parameters of silty loam
were 0. 108 g/cm® and 4. 08%, The addition of ¥y —PGA reduced the proportion of capillary pore, and
increased the proportion of invalid pore, indicating that effect of y—PGA on the physical characteristic of
silty loam were greater than those of sandy loam. Power function positive correlation existed between the
saturation moisture content and the y—PGA content, while negative correlation existed between the satura-
tion diffusion rate and the y—PGA content. The relative error between the saturation diffusion rates calcu-
lated by parameters of VG model and horizontal infiltration method was smaller than 10% in silty loam.
Except for the wilting coefficient, y —PGA had significant effects on other soil water constants, wherein the
constants increased with the increasing of y—PGA content. In the soil, proportions of film water and capil-
lary water increased, whereas the proportion of gravitational water decreased significantly. When the
y—PGA content was 1%, the proportion of available water was 64. 83% in silty loam, whereas the value was
only 56.14% in sandy loam. Adding y —PGA was beneficial to improve pore distribution in soil and water
retention capacity, and prevent deep seepage of soil moisture.

Keywords: y—polyglutamic acid; soil water—holding capacity; soil porosity; saturated diffusivity; soil water

constant
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0.1 0.0236 0.4319 0.4523 4,72 6.0510 5. 3597 —11.42
b+ 0.2 0.0201 0.4671 0.4984 6.70 3.9533 3.9177 —0.90
0.5 0.0145 0.5446 0.5412 —0.62 2.7769 3.5712 28. 60
1 0.0104 0.6676 0.6271 —6.07 1.7377 2. 0357 17.15
0 0.0127 0.4142 0.4222 1.93 6.4242 5. 9565 —7.28
0.1 0.0098 0. 4650 0.4861 4,54 4.5911 4. 8494 5.63
e+ 0.2 0.0071 0.5066 0.5671 11. 94 2.3229 2.0989 —9.64
0.5 0.0047 0.5741 0.5955 3.73 1. 6108 1. 7605 9.29
1 0.0017 0. 6854 0. 6864 0.15 0. 3875 0. 3546 —8.48

2.4 y—PGA 3t L 1EHKEE BN

BRI E R EE K TR RS S
JE AR TR AR MR 1 3 A 39K o0 B0 52 A5 S ) A B
TAKAEEAE (R 5, LI 24l y—PGA X

FERBOL WL B % 2% (P=0.097,0.075>>0. 05),
X HAx K o H AR R E L B vy — PGA &
IR . AR A E y—PGA & & T b5
K HROR TR i L.

R5 AEy—PCGARETIEANEBHNEREZE

. ROAR e 5 8/ %R RRASTFRKE/, BEWMRAKE/  HERKE/ WA E K/
Tw/% (em? + em ™) (em® « em ™) (em® « em™?) (em® ¢« em™?) (em® + em™?) (em? + em ™)
0 0.020840.0021c 0.0360£0.0027b 0.0434+0.0012d 0.0920%0.0121d 0.1435+0.0128¢ 0.3670%0.0077d
0.1 0.0226£0.0012¢ 0.045440.0055a 0.0554+0.0076d 0.113740.0101d 0.17824£0.0033d 0.431940. 0322¢
W+ 0.2 0.024340.0021be 0.041240.0027a 0.074640.0051c 0.1424740,0062¢ 0.217740.0176c 0.4671£0.0208¢
0.5 0.0271+0.0026ab 0.0406+0.0078a 0.115540.0156b 0.2084+0.0168b 0.297140.0023b 0.5446=+0.0277b
1 0.0296+0.0019a 0.047540.0025a 0.2010£0.0042a 0.305640.0162a 0.422240,0255a 0.667640.0139a
0 0.0428+0.0006b 0.072940.0046a 0.085940.0111e 0.159440.0015d 0.2287=+0.0256e 0.414240.0233e
0. 0.0451£0.0037b 0.0871+0.0098a 0.1033+0.0044d 0.1941+0.0055¢ 0.2767+0.0124d 0.465040.0151d
Ky b+ 0.2 0.0474£0.0016ab 0.0784+0.0096a 0.1228%+0.0071c 0.2101£0.0114c 0.3250%0.0082c 0.5066=+0.0072¢
0.5 0.05174£0.0024a 0.0648+0.0053b 0.185140.0048b 0.286640.0091b 0.4178+0.0058b 0.574140.0097b
1 0.052540.0044a 0.083540.0049a 0.2587£0.0036a 0.361540.0194a 0.5278+0.0161a 0.685440.0051a

T R B N B AR AR 22 5 A RVNE FREROR Rl — B AR R y— PGA 5 4T 2 HEK 3 B0 22 53 18 35 1 (P<<0. 05) .

HFH A HE oK o3 1 B IR K 2 A8 1 1 26 3 K

XL A BRI o + HE K oy 2L XISy — PGA
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BT SNy — A ERR X L S A S A AR 1 5 223

Ja & K A JE BT o5 LA A3 B A5 L 6) 2 DA+ 3
KT SZAE 3R 3 K R R B, Y v — PGA
ErEUNINE 100 WU K BT A B g R R R
K5 A K LR R T K B 0 K R R A R b
4 5 IR W) A 19.50%.19. 68%, 4 y—
PGA E % 0. 500, B KT & LB y—PGA
R G . FE KT R BB
y—PGA it 33/ & J7 K L 0y 9t A A1) T g2
SYBER XS AE P 0 A KA R . X LGS [ - 8 Tl
A K 3 A LG AT RN by A e K G RK

(2) BBEEPREER ARG LA KB A

Dilo(l)&“@m O #EK FBEK K

80 E
60

40

KB/ %

0 IIIII&IIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIﬁIIIIIIIIIIIIIII‘[IIiIIIIIIIIIIIuIII_II_I_
0 0.1 0.2 0.5 1.0
Y-PGAS B/%

(o) BrRLEHRFEAEH J R LK KB LR

BRI He g ¥ oK b 4 L AR F K BT A IR T
W4+ AR A HE K S VR Y WO ME 2 B B L A BT
y— PGA X} £ 88K 43 R pp 5 L 6 0T & B B
0. 1% & w i y—PGA B JCRLK T (i B 1] 38 K L Bl
AINF 120 B y—PGA & &G IN T ROK BT & He A
FITREAG . MEA ROK B3 KRR K., BiEL TS
AROKIE KA 7. 54% B HE £ P AU 3. 44 %,
AR TR LBI R B A 80K, Mg mmeE
KA 5 A BOK LG K TP+ SRR R
AR KRS &R FgL,
(b) 73+ PR A A 4 + 3K 4 5 H 51

D}Ogﬁ’ﬁﬂ( O #H/ oK BR K ZHK
< 80
=~
f} 60 F
R
% 40
B
H 20 E=

0

0 0.1 0.2 0.5 1.0
v-PGAE B/%

(d) i R E T BRI 4 LBk 5 R AL
D%Ogﬁﬁlﬂ( O /MoK BEXAK B LK
< 80
=~
f; 60
R
% 40
B [

H 20

0 0.1 0.2 0.5 1.0
y-PGAS B/%

B 6 F[E y—PGASETARELEAKSLEBFT LA

Dilog}i“ﬂﬂ( O #BK FBEHK B EhK

s 80

>

5 60

R

% 40

B

H 20 f

0 L
0 0.1 0.2 0.5 1.0
v-PGA% &/%
3 4w

(DB y—PGA J5 » +HE7K 7 FEAE #h 26 11 A7 It
B, 25 W Sy BE R K 25 e . KRR AiE I 48 VG
RIS 0, i35 SRR G K E 0, KB EAE, o (HY
BT AR y —PGA AL FE, 0 B y — PGA 5 finn s sk .
T y—PGA JF R T £IERKRE S, A% y—
PGA M T b+ H5 K BE b e + 58

(W Im y—PGA J5 ., 25 ERE y—PGA & i
B8 0 2 4 5 PR B s B L AL R R B B L P R
AR R TRV L. y—PGA REREILT B4
FLB L A7), $5 5 JE 50U B L 51 [) B 384 i 03 358 1 v aE
AFLBR B XD HE A b e R R AR AR

(3) HIEIMEIK G y—PGA & it SR R AGE Y
A, S HBOR RAEBOREOL I VG LR iR A
IR LA (E 5 S ) A SR 22 5K 12 VG B S
AR 0% 5 KO WB 1k B A (E E R 4+ P A

X R ZEE T 1026 00458 = AR X i 2248 15
(Dy—PGA B mxt 8 2= R B W AR HoAl

KRR IEH BUBE vy —PGA &N, y—PGA & i

P 1 o WK LA 3 4 R A L B A K LB v —

PGA &0 2 0. 5% MHE R34 K L T 1K B )& A

R, AR KA R Ry — PGA & +

B A OK B BRI T ROK B 2 A K L) Ry i

A ROK E R TR A

B
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