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Single — point free infiltration characteristics of muddy water film hole
irrigation with y — PGA additive
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Abstract ; In order to explore the effect of gamma — PGA on soil water infiltration and soil environmen-
tal improvement of muddy water film hole irrigation, the test of single — point free infiltration of muddy
water Film Hole irrigation was used to study the soil water infiltration and water holding capacity with
the different y — PGA content being mixed with soil (0,0. 1% ,0.5% ,1.0% ). The resulis indicates
that compared with treatment C, the cumulative infiltration volume of Cl1, C2, C3 are decreases by
17.27% , 30.91% and 42.73% , respectively. The constant infiltration rate of C1, C2, C3 are de-
creased by 17.28% , 35.79% and 57.32% , respectively. But compared with treatment C, the satu-
rated soil moisture content C1, C2, C3 are increased by 7.38% , 35.27% and 39. 62% , respective-
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ly. The infiltration coefficient in Kostiakov formula reduced from 0. 132 8 to 0. 070 7 and the infiltra-
tion index increases from 0. 774 6 to 0. 812 7. y — PGA hinders the migration of vertical wetting front

and leads to keep the soil water in soil root water absorption layer. But y — PGA has no effect on the

migration of horizontal wetting front and has propulsion function on horizontal movement of soil water.

The treatment with 0. 5% vy — PGA content is the best. In addition, y — PGA can change the water dis-

tribution in soil profile. y — PGA can concentrate water in the upper soil to satisfy the full water supply

for crop seedling stage and improve irrigation water use efficiency.

Key words: poly — vy — glutamic acid ;muddy water film hole irrigation ;soil water holding capacity ;

the characteristics of soil water infiltration ; Kostiakov formula
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Tab.1 Soil particle sizes of the text soil

Bk g iz
3T (d<0.002 mm) (0.002<d < (0.020<d<
- e mm 0.020 mm 2.000 mm)

w/% 3.58 91.55 4.87
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SIS Hy Ll AR AR B Ok A YRR R
AR IR AR, JE DL A O A 2R R
FICAR, DLy — A0 b 0 Tl i B 2R 5 i R ) BT 22 K
('homo — polypeptide) , B4 FELE 1 000 ~ 15 000, H.A4p
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Fig.1 Sketch map of muddy water infiltration of film
hole irrigation test
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- HEK RS BET R, K T BRI, 1 48 3 o 34
/N,y — PGA IIGBAE ISR BLH . TEAB S5 I
By, S4bEE C AH L, A0 B C1 4b3E C2 AbHE C3 19 &
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Fig.2 Influence of content of y — PGA on cumulative
infiltration volume and infiltration rate
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Tab.2 Fitting parameters of Kostiakov formula

o EELTES Y ZIRTRRL PLiE AL
/% 5
K a R
0 1.530 6 0.308 9 0.9777
0.1 1.336 9 0.348 7 0.985 8
0.5 1.313 8 0.3759 0.9557
1.0 0.6119 0.5275 0.891 3

ANBZECK B vy — PGA it 5 i 34 I /)y, 1
ANBHEE o Bl y — PGA Jifi 2t /¥ 385 I i 38 . K {E A
1.530 6 J&/NF] 0.611 9, o {E M 0.308 9 ## K 5|
0.527 5. - — Ui T v - PGA B WBIEN, 7
A B 5 WIBH AT 3K o ABi2 3.
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Fig.3 Horizontal wetting front movement distance curves
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Tab.4 Fitting parameters of vertical wetting front
movement distance and infiltration time

% SR ER ETREL P B
ESqd e E F R?
0 2.345 1 0.2399 0.994 7
Rx3 KEEREEEHBEESANESHEMESH 0.1 2.0912 0.2545 0.994 5
Tab.3 Fitting parameters of horizontal wetting front 0.5 1.839 4 0.271 4 0.993 5
movement distance and infiltration time 1.0 1.501 8 0.300 5 0.991 5
% ERE LA REL e A
¢ H R 2.2 y-PGA HEMEKERFNEKDDHH
0 3.390 0 0.212 1 0.982 1 210
0.1 3.3243 0.223 4 0.995 5 K
0.5 4.0579 0.200 6 0.9929 2.2.1 gﬁ-j—_gygé»@ﬁpé\;Kﬁ R
1.0 2.466 5 0.299 1 0.9759
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AR DRI /0. 32 PR Sl — 77 THT, 7 7 7K JIEFL T B
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Fig.4 Vertical wetting front movement distance curves
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Fig.5 Effect of content of y — PGA on saturated
volumetric water content
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Fig.6 Change curve of soil water content for profile
on center of film hole
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