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Effects of different organic fertilizer treatments on soil water
and soil physical properties in the semi-arid area of southern ningxia
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Abstract: [Objective] The study was to explore the effects of different organic fertilizer treatments on
bulk density,capillary porosity,soil aggregates,soil water storage and WUE. [Method] We conducted the
experiment to study the effects of soil water and soil physical properties under different organic fertilizer
treatments(H:90 t/hm?®,M:60 t/hm*,L:30 t/hm®) for 3 years(2007—2009) in southern semi-arid area of
Ningxia. The winter wheat for this trial was “Xifeng 26”. [Result) Organic fertilizer treatments could im-
prove soil porosity,the ability of soil water storage and the content of water-stable aggregates than no fer-
tilizer treatments. Compared with the soil before the experiment, the soil bulk density in 0—60 cm soil layer

decreased by 5.3% ,4. 6% and 3.4 % respectively on average through H,M and L treatments. Whether dry
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sieving or wet sieving, >0. 25 mm aggregates increased significantly compared with the soil before experi-
ment. And after wet sieving,the average increase of the content of >>0. 25 mm water-stable aggregates after
H,M and L treatments on 0—40 cm soil layer was 21%,28% and 29% respeetively. Soil water storage ca-
pacity showed significant difference between these organic fertilizer treatments and no fertilizer treatment
in the regreening stage of winter wheat on 0—60 cm soil layer. Following fertilization amount from high to
low,the increase of soil water storage was 24.75,15.77,and 13. 68 mm respectively. There was significant
difference between organic fertilizer treatments and no fertilizer treatment in the milking stage of winter
wheat on 0—200 cm soil layer. And the increase of high fertilizer treatment was 17 %. Following the fertili-
zation from high to low, WUE of winter wheat under different fertilizer treatments increased by 38% ,
38% ,23% respectively compared with no fertilizer treatment. Moreover, WUE of winter wheat in high and
low fertilizer treatment was significantly higher than that in no fertilizer treatment. [Conclusion) The or-
ganic fertilizer treatments can not only enhance the proportion of bigger aggregates, but also can improve

the structure of soil. The suitable organic fertilizer treatment may be high fertilizer treatment, but this

needs to be reconfirmed.

Key words:arid area of southern Ningxia;organic fertilizer;soil physical property;soil water

T E AR AR AR M XA A Sl R
f6 s H AR B OK D> HLAF N 23 A AN B 80K 73 78 ik
SRR BAR AR A e OB T RARFEK . A
HIF5E 2 W1 7K 20 (I R AS L R 52 R 32 DX i A 4
HUJE SR IS Y ) e A P TR NV WP Sy P (VAT E 5
SR SR DG B A UL AT FE 4 e A R
K KA RE AN BEEE K L I A — 2 B B R AEY)
K K 2 ) P g A SR EC K 43 A 3R
3 A% B LUE I8 K L LK AR A i 1 = 1 Y X
TR R T R AR X A LR IR 4R
e VR A ) OC B R [R) L F R AR A5 2
TR w5 B T 2 R ) R A R K O B
M) o 5 T4 0 it S A 0 b K 23 1 5 ) R OAR A 4l
I B S T B X AR Bt A BILIE % L e )
KB L oK o3 52 Wi /9 B 58 A 20 . A BT T
2007—2009 417 pg T X HE A7 o A7 X 56 il 5 5
A TR A5 AL RE it FH o o B 52 0 P A AL o = Ok
SRS A BAEAR B R R L B AR O IR 47 AR
7 L Y R A SR A LR AR

i RS IR
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BT 2007 —2009 7R T & [l A 6 X 322 B
AR R R X 17, XK 1 800 m, 42 4F
56 0 MR K T AE 7T—9 A JoRk AR K R
B AT & kAL, FEER R AL 30%.,
Ja& Ty 2 T A AR AR 6~8.5 °CL o
147~168 d. AEFEFH & 350 ~450 mm, & X + 3K

WARE EEFNRYT LS L, R, R
0 M #E )2 S A HLRT 100 42 g/kg. & A 0. 86
g/kg A 97 mg/kg. AW 5. 39 mg/kg . T fiF
A 54.43 mg/kg,

1.2 K&t

FE IR U E AR (CH L A HLAE 90 t/hm®) (AR
(M, A HLAE 60 t/hm?*) AKAE (L, A HLAE 30 t/hm”)
Kt B8 CCKL ARt A ALAED 3t 4 ASb B, Ak BRI 3
WHEE AL HHES] NX T 18 m®, A
HUIE A 4= 3% . oA P L il 40 & & 4 5ok
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INZE B AR R R R 326, 9 mm,
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TIRI AT 3 4F AR A /N ARG Fh AT Bk iR A/
EEAEFW0~2 m LR LFE.H 20 em BL—FEAR, R
FHMEF 350052 e &K & . 78 2007 48056 TF 4 &
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25— LRI B 20 em S — 2 BUSCR A B b 2R
HA 3 WG IE +ZWEE R 0~60 em; R R A
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Table 1 Effects of organic fertilizer treatments on the contents of >>0. 25 mm soil mechanical aggregates %
ik +Jz/cm 9007 2009
Method Soil layer H M L CK
0~10 8.39 9.39 b 9.63 b 11.32 a 8.28 b
B 10~20 9.08 9.54 a 9.74 a 10. 66 a 9.41 a
Wet sieving 20~30 9.02 9.58 a 9.23 a 9.88 a 9.18 a
30~40 11.49 17.55 ab 20.14 a 17.21 ab 14.42 b
0~10 51.27 71.45 a 65.99 ab 66. 33 ab 56.40 b
T 10~20 56. 28 73.36 a 76.14 a 74.87 a 61.75 b
Dry sieving 20~30 66.76 77.36 a 80.10 a 79.27 a 73.61 a
30~40 75.55 80.44 a 78.62 a 80.59 a 75.62 a

T - R BB G A5 AR R NG T R 22 5338 50 BEKF. TR,

Note: Different letters in the same line mean significant difference at 5% level of probability. The same as below.
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&) 2 22 S 5 U A AN L R AN
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2.2 EHREXTEERRENFLERENI I
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Table 2 Effects of organic fertilizer treatments on the soil bulk density and capillary porosity

I E 5 45 12 /em 2009
! ! 2007
Measured item Soil layer H M L CK
0~20 1.33 1.29 a 1.31 a 1.32 a 1.41b
=Y . 3
EBUIRE/ (g + em™ ) 20~40 1.38 1.32 a 1.32a 1.36 a 144 b
Bulk density
40~60 1. 44 1.32 a 1.33 a 1.33 a 1.39 a
0~20 50.12 51.36 a 50.62 a 50. 28 a 47.46 b
N )
?Lﬁﬁ‘ﬁ{/ﬁ . 20~40 48,47 50.33 a 48.87 a 48,81 a 46.48 b
Capillary porosity
40~60 47. 81 50.57 a 48.53 a 50.05 a 48.68 a

M 2 n L, M E AL R .0~40 em + )2
- A FRUT S B 2 TR B % i 1S K i A AL
B 5 2 A s 556 HF R AT A H , 4 3 41 it
A ALAE Ak PR 5  45 Ak P 4 98 R BT 5 38 A AN [ R
BEAk, HoM,L AP 0~60 em + )2 4RI 43 51
5.3%,4.6%,3. 4% . Mz KW FH A HLIC AR AL %
7 HHEARBUT i LR B K T AL L il
AR BN BE R IR AR ] T
2.3 AHEI 0~200 cm + B HEFKEH M

3R 2009 AER/NEBMATMEA NERET
AR ) b BEAS [R] 4 2 0 + 5K i, 44 E IR
WM 326.9 mm , HHFE 3 AL, #E AP ET S A ALIE b
FHO~200 ecm + 2 H4EOKE I E CK A it &,
ETC 35 P 22 S s AR Ok T 4 L 0T RIS AR 8, 0 ~

200 em + J2 445 HLIE AL H 4 HEW oK B8 CK A
[ A R v, Hodh HOMLL Ab P4 CK £ eI K &
FE/NFE SR 5 4 0 G i T 60. 07,15, 01 6. 67
mm . 7E W 4 B3 T 41, 29, 11. 75 F111.45
mm, FEYCR I 43 B 34 T 14. 40,2, 96,0. 03 mm;
FE /N FLAb A= 7 B3 45 AT AR Ab 3 A I K 6 /1
T CK H 25 AR W2 X AT REJE T /N2 78 A KT
BT KBRS, fE/hEREH. HOM, L &
HO~60 cm + 2 +HEN KRB E®HT CK(P<
0.05) .8 CK 453 hn T 24.75,15.77,13. 68 mm;
1E/NZE HAAE B 45408 0~60 em £ )2 R HEIF K
WEFARE., E/NZERY, S AL 0~
200 em + 2 HHEMOKE B E T CK Hf H 23
g ik 17,

3 HERABNEMNZNELEFTHREE 0~200 cm TETEFKEN T
Table 3 Effects of organic fertilizer treatments on the water of 0—200 cm soil
in the whole growing period of winter wheat mm

; 2009 4FE/NFE BT AT 2T T Wi 339

+)Z/cm Qb PR T e . L ; R ;
1 Rl Regreening Jointing Heading Milking Maturity

Layer Treatments .

Before sowing stage stage stage stage stage
H 355.93 a 376.77 a 300. 06 a 264.96 a 278.58 a 241.55 a
0~200 M 333.43 a 331.71 ab 294.59 a 253.51 a 249.04 a 230.11 a
L 336.92 a 323.37 b 301.59 a 264.53 a 248.74 a 227.18 a
CK 329.85 a 316.70 b 324.77 a 297.57 a 237.29 b 227.15 a
H 141.30 a 106. 96 a 77.99 a 60. 68 a 62.45 a 47.54 a
0~60 M 140.98 a 97.98 a 75.26 a 61.73 a 56.25 a 50.78 a
140.68 a 95.89 a 75.72 a 59.65 a 60.35 a 44,44 a
CK 132.20 a 82.21b 80.19 a 64.10 a 53.88 a 42.16 a

2.4 FBHIBEIT/NEFEEFNKSF HLE N
F AR H A/ NE i im .1k 3 116.7

kg/hm?*, M Fl L b ¥R 2 .CK &k, Hidh H. M 4b

FANETFRBEST CKiIEL/NELERTN. &

MK EZSARE; HM L AL /NE
KA R AL R B CK 43l $E /T 38%. 38% Al
23% . HipP HOM A S CK 225 5 % (P<<0.05).,

x4 BAANEXNZNEFENKSAALENZ N

Table 4 Effects of yield and WUE of winter wheat under organic fertilizer treatments

Jib 2 Fei/ (kg « hm™?) A H WIHEK i /mm KRR/ (kg « hm™? « mm™1)
Treatment Yield Water consumption WUE
H 3116.7 a 307.8 a 10.1 a
M 3100.0 a 306.8 a 10.1 a
L 2 806.7 ab 311.9 a 9.0 ab
CK 2326.7b 317.7 a 7.3 b
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