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Abstract: In order to explore using effect and using amount of Wote super absorbent, field experiments
of applying 0(CK), 15, 30,45, 60 kg* hm~ > Wote super absorbent and PAM respectively in furrow were
conducted to study their effects on soil moisture and maize growth in loess hilly and gully regions of
northern Shaaxi. The result showes that soil moisture increased with increasing amounts of Wote and
PAM in 1020 cm and 40 50 cm soil depth during the growth season of maize. Soil moisture with Wote
and PAM treatments was significantly (P< 0. 05) higher than that of CK in 6 50 em soil depth in three
leaves stage, in 0- 100 cm soil depth in jointing stage, in O- 150 em soil depth in tasselling silking stage,
and in 0-200 cm soil depth in maturing stage, and soil moisture increased with increasing amounts of
Wote and PAM. Photosynt hesis rate of leaves, biomass of stem and leaves, roots, corn ear, and the
diameter of stem, kernel yields, 1000- kernel weight all increased with increasing amounts of Wote and

PAM. From seeding to maturing stage, water consumption of maize with Wote and PAM treatments was
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low er than that of CK, but water use efficiency and w ater output rate were super significantly ( P< 0 01)
higher than that of CK. There were no differences in soil moisture, biomass, and yields between same
amount of Wote and PAM. Optimum amount of Wote and PAM in maize furrow cropping system should

be 45 kgehm™? in loess hilly and gully regions of northern Shaaxi.
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Table 1 Soil bulk density of different soil depth in experiment lands

/ em 0~ 10 10~ 20 20~ 30 30~ 40 40~ 50 50~ 60 60~ 70 70~ 80 80~ 90 90~ 100

/(g* em- 3) 1 18 l. 20 1 20 1 21 1 21 1 21 I 21 1. 22 1 23 1 23
/ em 100~ 110 110~ 120 120~ 130 130~ 140 140~ 150 150~ 160 160~ 170 170~ 180 180~ 190 190~ 200
/(g*em” 3) 1 23 1 23 123 1 24 1 26 1 26 1 26 1 26 1 26 1 26
12 15 30 45 60 PAM15
10 . 3 PAM30 PAM45 PAM6O. 1 1
PAM , PAM , 3. 4 mx 25 m,

15 30 45 60 kgehm™°, 0. 4m x 0. 65 m. (
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Fig. 1 Precipitation in ex perimentation term
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2 10~ 20 cm
Table 2 Soil moisture of different measure time with Wote and PAM treatments in 10-20 cm soil depth mm
5 27 7 06 7 26
19 78fE 16 96fF 16 15fE 12 54eD
15 22 24eD 18 90eDE 17. 90eD 13 43dCD
30 24 68dCD 21 69c¢dBC 19 20deBCD 14 37¢BC
45 26 66cBC 23 41bAB 20 60bcABC 15 15abAB
60 28 65abAB 24 98aA 22 40aA 15 92aA
15 23 60deD 18 60eE 17. 80eD 13 50dCD
PAM 30 26 20cBC 20 60dCD 19 00deCD 14 26¢BC
45 28 20bAB 22 10cBC 20 00cdBC 14 91bcAB
60 30 00aA 23 60bAB 21. 10bAB 15 47abAB
; P< Q0 05 ;
P< 001
9400 ~- R - A5~ TA30 .00 1 Ly M S-PAMIS & PAN30
31.00 | A = A5 —— K460 31.00 —=PAM45 — PAM 60
28.00 28. 00
E 25.00 E 25.00
W 22.00 | w2200
¥ 19.00 ¥ 19.00
§ 16.00 % 16.00
+H 13.00 H 13. 00
10. 00 10. 00
7.00 7.00
4.00 T 4.00 ot e el
04-27 05-17 06-06 06-26 07-16 08-05 08-25 09-14 04-27 05-17 06-06 06-26 07-16 08-05 08-25 09-14
A/ (H-H) A/ (A-H)
2 10~ 20 ecm
Fig.2 Soil moisture change curve of different treatments in 1020 cm soil depth
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N o
™ 20.00 ™ 20. 00
E 18.00 5 18. 00
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3 40~ 50 am

Fig.3 Soil moisture change curve of different treatments in 40 50 cm soil depth
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Table 3 Soil moisture of different treatments in three leaves stage and jointing stage mm
(5 22 ) (6 16 )
0~ 50 cm 50~ 100 em 100~ 150 cm 150~ 200 em O~ 50 cm 50~ 100 em 100~ 150 em 150~ 200 cm
66 21b 78 62 84 58 86 34 54 15eC 73 75eD 78 69 82. 52
15 68 42ab 78 46 84 64 86 42 59 41dBC 76 75deCD 79 54 83. 65
30 70 46ab 78 87 84 54 85 89 64 92cB 79 35¢dBCD 80 41 &4. 05
45 71. 68a 78 56 84 65 86 28 74 73bA 84 95bB 8L 12 8. 96
60 72 43a 78 68 84 64 86 38 82 15aA 95 4laA 80 74 83. 84
15 69 42ab 78 66 84 43 86 52 60 48dB 79 43c¢dBCD 79 54 83. 41
PAM 30 71 26a 78 94 84 34 86 21 66 14cB 82 12bcB 80 58 84. 05
45 72 48a 79 06 84 28 86 32 73 65bA 83 06bB 80 75 82. 67
60 73 64a 79 12 84 36 86 27 80 65aA 94 38aA 81 42 83. 89
: ; P< 0 05
P< Q01
- 0~ 50 cm PAM
15 , , ( 4.
15. 0% , , PAM 0
PAM 15 9 63%, , ~ 50 em 50~ 100 em 100~ 150 em 150~ 200
PAM 16. 0% , cm
: PAM ( 4).
.50~ 100 cm , 2.3
15 PAM 15 , ; 231 FREAFEE KRG Kok % -
30 PAM30 8 6%~ 9 2%, .
: PAM 19 36 Hmolem “+s™ ', 15 30
17.0% : PAM 45 60 20 34 2130 2 20 22 97
. 100~ Umolem™ o5, 30 45 60
150 cm , 15 PAM 15 , 100% :
; 30 45 PAM30 60 15 .PAM15 PAM30
PAM 45 5. 0% ~ 10 0%, PAM45 PAM60 2002 20 92
; 60 PAM 60 1. 0% , 21. 80 22 49 Hmolem™ *¢s™',PAM 45 PAM 60
; 60 PAM60 15 12 0% , ; PAM
PAM 15 : 60 PAM 15 .
PAM .150~ 200 cm \ PAM (4.
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Table 4 Soil moisture of different treatments in tasselling silking stage and maturing stage mm
- (7 22 ) (9 14 )
0~ 50 em 50~ 100 em 100~ 150 cm 150~ 200 em O~ 50 em 50~ 100 em 100~ 150 em 150~ 200 em
82 14eE 81 16¢C 83 38cB 8271 34 99¢C 48 95dD 56 24eD 76. 95b
15 87 17deDE 85 67hcC 83 07bcAB 82 84 41 53c¢dB 55 86¢BC 63 98dC 79. 48ab
30 94 46bcBCD 88 16bBC 87 83abAB 82 88 43 76abAB 60 87bAB 70 8lbcAB  81. 71ab
45 102 29aAB 96 26aAB 91 38abAB 83 83 46 08aA 65 0laA 75 84aA 83. 19a
60 107 62aA 98 34aA 93 14Aa 84 04 45 27abAB 63 05abA 77 28aA 82. 16a
15 90 05¢dCDE 85 80bcC 83 18bcAB 82 53 39 07dB 51 97dCD 63 60dC 78. 86ab
PAM 30 93 34heBCD 88 58bBC 87 95abAB 8285 43 36bcAB 56 17¢BC 68 23cBC 81. 26ab
45 98 90abABC 95 07aAB 91 13abAB 83 44 45 86aA 60 22bAB 72 82abAB  82.97a
60 103 85aAB 97 85aA 92 63aA 84 07 44 87abAB 61 54bAB 73 18abAB  82. 86a
; P< Q0 05 ;
P< 001
o SO RS- AE15 & EA530 B - —— R —S-PAM15 —5—PAM 30
7, 40 1 KK —— 4545 —— K460 Tw 40 ——PAM45 —— PAM 60
@ 35 @ 35t
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@ 15 g 15
& 10 & 10 +
£ 5 £ 5
0 A S S S S 0 PR T S S S S S S S
07:00 09:00 11:00 13:00 15:00 17:00 07:00 09:00 11:00 13:00 15:00 17:00
% %)
4 -

Fig.4 Daily photosynthesis curve of different treatments in tasselling spinning stage
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Table 5 Growth status of maize of different treatments in maturing stage
e )
/ em /em /(g -1 /g
244 2. 43¢ 272 le 72 6d 242 8dC 587 5dC 188 1dD 346 4fC
15 242 2.49bc¢ 278 3be 75 8cd 284 5heB 638 6¢ABC 221 4bcC 393 ledAB
30 246 2. 61ab 282 9abec 77 2be 289 2bcAB 649 3bcABC 225 5beBC 407 8bcAB
45 246 2. 63ab 291 4ab 80 lab 295 1bAB 666 6abcAB 231 1bABC 421 3abA
60 248 2. 71a 301 7a 86 4a 318 6aA 706 TaA 251 8aA 436 TaA
15 245 2. 50be 274 9c¢ 74 4cd 279 3¢B 628 6¢BC 216 4cC 373 1eBC
30 246 2. 59ab 279 4be 75 6cd 291 8bcAB 646 8bcABC 226 1beBC 376 4deBC
PAM 45 246 2. 62ab 283 labe 77 5he 297 7TbAB 658 3abcAB 231 3bABC 378 1deBC
60 247 2. 62ab 284 Tabc 81 3ab 320 7aA 686 7abAB 250 9aAB 379 6deBC
; P< 005 ;
P< 001
24 45 15, ; PAM60
, PAMIS, ; PAM
484. 0 mm, 15 PAMIS 1906
460. 3 467. 6 mm, ; 60 15 30, 45
6 0% , 15, ; PAM60 PAMI15
PAM 10 0% PAM30, PAM45 PAM15,
, . 60 PAM
15 30, : (6.
6
Table 6 Water consumption and water use efficiency of different treatments
/ / /
o hm - 2
/mm [Ckgrhm =2 e b 2) (kg mm- '*hm-2) (kgemm-!ehm-2)
484 0Oa 22596 15 7234 62 46 69(E 14 95{E
15 460 3abe 24561 54 8515 38 53 36deCD 18 50deCD
30 444 Obed 24973 08 8673 08 56 25¢BCD 19 54bedBCD
45 431 0d 25638 46 8888 46 59 49bAB 20 62cdAB
60 429 4d 27180 77 9684 62 63 3laA 22 56aA
15 467 6ab 24176 92 8323 08 51 70eD 17. 80eD
PAM 30 452 1bed 24876 92 8696 15 55 03cdBCD 19 24¢dCD
45 439 3cd 25319 23 8896 15 57 64bcABC 20 25bcABC
60 437 Ted 26411 54 9650 00 60 35abAB 22 05aAB
; P< 0 05 ;
P< 001
1617
o , PAM
3 3w 10~ 20 cm 40~ 50 em
2 2
PAM , , 0~ 50 cm
, , PAM . 0~
100 cm - 0~ 150 cm
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