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Table 1  Effect of partial rootzone irrigation on the number of soil bacteria

under combined application of organic and inorganic fertilizers

R 6
FHLTCHLIE ot 4 (X 10"/g)
B i A5 - . Bacteria
Ratio of organic and Irrigation NS ' o g
Aa 0o . g method 1A Z R A TEAZ A
inorganic fertilizer Jointing stage Booting stage Filling stage

CI 1.17 5.28 1.63

FPRI—W 2.14 5.27 5.78

F1 FPRI—D 1.61 2.02 2.39
APRI—W 1.93 3.30 5.46

APRI—D 0.94 2.33 2.81

ClI 0.62 2.73 1.78

FPRI—W 3.87 4.36 4.63

F2 FPRI—/D 1.81 2.21 3.38
APRI—W 1.85 4.72 5.63

APRI—D 1.59 4.18 4.24

CI 2.07 3.25 2.46

FPRI—W 2.26 4.45 5.26

F3 FPRI—D 1.21 3.41 3.60
APRI—W 2.04 4.93 6.45

APRI—D 1.95 4.94 5.25

CI 1.94 3.74 2.60

FPRI—W 2.99 4.70 6.80

Fu FPRI—D 1.14 3.30 5.29
APRI—W 2.54 4.44 5.81

APRI—D 3.26 4.63 6.09

L CLH HEE s FPRI— W . [ 28 5 /0 HR X HE IS 7 X s FPRI— D« [ 8 3543 HR X I T B X ; APRT — W

D S} HR X 2 BEHE G AR < o

Note: CI: soil was evenly irrigated with tap water in each watering ; FPRI —

IR XSS IR X APRI —

W . wet area of watering was fixed to half of the soil in the pot:

FPRI—D: dry area of watering was fixed to half of the soil in the pot; APRI—W . wet area of watering was alternately applied to the two halves in the

pot in consecutive watering, APRI

followed-

2.1.2 A MERZWW.fECIEMHFT. 5F M
Fo, 3T B Fo Fa A Foy A0 PR A B 808 5 5 35
27.3% 54.5%0F0 A72. 7% ; ZoFE M. Fs B ECE 1L
Fodhn 5. 1500 R EEBEWA IR, &
FPRI (4T 5 F1 IEXA L, 3 S4B IR L
Fs H B BCR KK 4 B8 9. 09, 20. 6% i
9.0%; 5 F1 THRXH H, 3558 Fs B h1ik52. 204
ZhREBHAIE S A DL F o BANER A, 43 IR n32. 3%4
F126.2%, 76 APRI %04, 55 F1 abHAHE, 3 4
A BARE I X AT X I DL F s ACEE BB A H fo k.

~D: dry area of watering was alternately applied to the two halves in the pot in consecutive watering; the same as

5 CI M. Fo BFBRIR 19 1 APRL TR X HIH
BOEBSAESL, 3 ANBFHA FPRI AT APRI A0 B A 161 X
AT HRX L E A E A Prit s 7 LL FPRI T
PR DX K T 22 R AN E SR 10U L APRI 211 X 45
K, Fo BHRT AR 22 BEHA 43 7 LA FPRI FI APRI
THEX H B AR R, 2 e C1 80T 64. 300 An
145.1%, Fs BHETHILL FPRI T4 X ik 22K
TR AN 23 3 2L APRI 36 0 DX A0 4 X A v
AARIE CI BT 77.9% F1 56. 1%, Fy B 3 AN
FHEHAYLL FPRI TR X BB R A .
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Table 2 Effect of partial rootzone irrigation on the number of soil fungi
under combined application of organic and inorganic fertilizers
A HLTEHLIE - SUR (X10Yg)
B L WA Fungi
Ratio of organic and Izﬁf:;“ 1A 7 WL
inorganic fertilizer Jointing stage Booting stage Filling stage

CI 0.11 1.94 3.08

FPRI—W 0.11 2.23 4.00

F1 FPRI—D 0.22 2.54 4.22
APRI—W 0.13 3.17 4.59

APRI—D 0.08 2.69 3.83

CI 0.14 1.64 4.43

FPRI—W 0.10 2.56 3.39

Fa FPRI—D 0.23 2.81 4.37
APRI—W 0.14 3.33 4.12

APRI—D 0.18 4.02 4.10

CI 0.17 2.04 3.10

FPRI—W 0.12 2.69 4.36

F3 FPRI—D 0.46 2.89 4.40
APRI—W 0.38 3.63 4.74

APRI—D 0.40 3.61 4.84

CI 0.63 1.24 4.05

FPRI—W 0.08 1.92 3.57

Fa FPRI—D 0.21 3.36 4.66
APRI—W 0.16 1.63 3.21

APRI—D 0.19 2.53 2.83

2.1.3 #&W RIGERERWLEC XN S5
F1 A0, Fo F3 F1 Fy 20 3 ANEHHBZH - 1473 5]
B 94.3% 17.5%F1 109.5% . 7£ FPRI &4 >
S5F BEXA.Fe Fs FF, 4FE 3 NS A A
[ R R AR 5, SR 2 BN T 59. 456, 147 4040 fn
139.7%, 7E APRI %448 . 5 F1 {RIHXAH . 457
HAANZRFERA Fo F3 AL F o A FRVRTE X LR A YA
PR BERWIM B Fs #2857 49.2%0; 5 F1 THEX
AHEE Fo F3 I Fy ACEE 3 A B BT AR A 8 & bl
EANUIE BRI,

5 CLAHEE. F1 A FRAE SR 5 A . 22 BB APRI
BT X 38 18. 4 Y00 11. 4% 40, e ik a
BT S T E % BA 00 FPRI AT APRI ¥ H CT A
WMEA TR, Fo BFER FPRI AYIGIE XA T A
ZRREIA S I BT R . 3 AN E A I O TR
PIX A BT RFe, Fs i FPRI A9 7E XA T4 X 3
A2 45 38 i 55. 2% Fn 90. 2%, APRI A8
T AN THEX 3 AN I P35 40 0 8 135. 104
F117.3%, Fu B APRI THEX A B IEE. 3

ANA T I O 2 4 hn 43. 400, T FPRI T4 [X A1
APRI YR8 X FE4 T A RN Zo R A7 A R R B A 1
.
2.1.4 frAdp BE I 40T 3 AMEF AR
VR TR BT R KA E] 93. 004, 2 R
KF) 95. 3% JEMHAKRF] 85.5%0: BB 3 AMEE
FT ol B R EL I 43 31 0296 (1. 30070 1. 40457k 2k
3 AT HIRT B R 435 28. 196 31,106
21900, AL, — R E R AL BT R R TR
FEAIREAG Rt S TR VR O 2R AL AR AN 20 1 — B0 A
FHR,
2.2 RXBFHEBSIBHITHLICEE ERX TR
A 5K S FI AR

0 H5REW, 5 CI A, Fi B FPRI 40
TR AR T4 R0 4 B & 43 ek b T
14.2% 18. 1% Fn 14. 8% Fo B0 4% 51 38 hn T
9.8% 18.6%F0 11. 1% Fs A1 Fu B 55 T4 J5 0
T TS B T 2. 9% Fn 1. 4%, 15. 356 0
1L 5%, T RS> 7 5. 72080 0.4%, 5 CI
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Table 3 Effect of partial rootzone irrigation on the number of soil actinomycetes

under combined application of organic and inorganic fertilizers

4 HLIE HUIE R . L USIEN T Actinomycetes( X 10°/g)
Ratio of organic and Irrigation P35 1 Zh A WES A
inorganic fertilizer method Jointing stage Booting stage Filling stage
CI 0.38 0.44 0.81
FPRI—W 0.24 0.28 0.95
F1 FPRI—D 0.31 0.41 1.03
APRI—W 0.19 0.36 1.22
APRI—D 0.45 0.49 0.87
CI 0.75 0.92 1.43
FPRI—W 0.29 0.65 1.19
F2 FPRI—D 0.99 1.09 1.24
APRI—W 0.30 0.68 1.04
APRI—D 0.56 0.63 0.86
CI 0.40 0.53 1.03
FPRI—W 0.77 0.82 1.22
F3 FPRI—D 0.93 1.18 1.19
APRI—W 0.96 1.53 1.82
APRI—D 1.15 1.19 1.44
CI 0.75 1.00 1.65
FPRI—W 0.74 0.82 1.12
Fu FPRI—D 0.86 1.19 1.57
APRI—W 0.95 1.03 1.21
APRI—D 1.25 1.55 1.79
x4 RXBEIMERXS BT ACE T BN ED S K20
Table 4  Effect of partial rootzone irrigation on the total number of soil microorganism
under combined application of organic and inorganic fertilizers
A HLICHLIE B 56 H il Bk TAEY) B8 Total amount of microorganism (X 106/9)
Ratio of organic and Irrigation A5 1 Zh A WES A
inorganic fertilizer method Jointing stage Booting stage Filling stage
CI 1.55 5.30 2.47
FPRI—W 2.38 5.29 6.77
F1 FPRI—D 1.92 2.05 3.46
APRI—W 2.02 3.33 6.73
APRI—D 1.39 2.36 3.72
CI 1.37 2.78 3.22
FPRI—W 4.16 4.39 5.85
F2 FPRI—D 2.80 2.24 4.66
APRI—W 2.13 4.75 6.71
APRI—D 2.15 4.22 5. 14
CI 2.47 3.27 3.50
FPRI—W 3.03 4.48 6.52
F3 FPRI—D 2.14 3.44 4.83
APRI—W 3.00 4.97 8.32
APRI—D 3.10 4.98 6.74
CI 2.70 3.75 4.29
FPRI—W 3.63 4.58 7.96
F4 FPRI—D 2.00 3.52 6.91
APRI—W 3.49 4.46 7.05
APRI—D 4.44 4.69 7.02




68 TR TS

%26 &

AHL B F2 B APRI ZbFE5E -9 JOALS T4 o i
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BT YR R B A6 AN R R LA el

FEAA R M BE 24 T FPRI F1 APRI AbE Y FE7K

EIHKT CT AL FE B9 FE K &, MK 4 A 2 E
(WUE) W& T CLARE, ANEAHLICHLIE B 514
.5 CI A kL, FPRI F1 APRI &b 272 43 51 45 7K
LLTY0R1 16. 990 7K 43 ) F 202124 01 43 51 42 v
20.0% %0 10.4%,

®o REXEMERSEITHAEEEE R THRRARSKSF R0

Table 5 Effect of partial rootzone irrigation on dry mass accumulation and water

use in maize under combined application of organic and inorganic fertilizers

HHLFAHLAE WAyt M EERTE RAETHE TP FeKE UGl E &S

P e £ Leication (g/H) (g/#) €%3) (kg/#F) Water use
Ratio of organic and J Shoot dry weight ~ Root dry weight  Total dry weight Water use efficiency

. Lo method s
inorganic fertilizer (g/plant) (g/plant) (g/plant) (kg/plant) (kg/m )

CI 98.39 18.57 116.97 25.02 4.67

Fi FPRI 84.41 15.21 99.62 20.13 4.95

APRI 72.81 16.73 89.54 19.09 4.69

CI 72.71 13.12 85.83 20.54 4.18

Fo FPRI 79.82 15.56 95.38 19.58 4.87

APRI 77.16 13.12 90.27 19.08 4.73

CI 68.24 15.01 83.25 21.87 3.81

Fs FPRI 70.23 14.16 84.39 17.67 4.78

APRI 68.41 11.28 79.69 18.29 4.36

CI 68.78 12.57 81.35 20.89 3.89

Fi FPRI 79.29 11.45 90. 74 17.67 5.14

APRI 66.14 9.49 75.63 16.65 4.42

3o i

FE4 RS 1 C1 AP dy TR K s
TR 3ok R T i DR R FR A S T 4 AR K FPRI
AL PR 7R AR IR X 2 T TR X 2 H
1] A 45 9050 200 7 64 = 1 s APRY AL py Tkt
T A FLBR LS AR i A SR
BEA 2 TR IABK 13 T 45 DA R FE T
RS E TR & Bt i, B i S =
HERTE B IMUE AR T A RS AR AE IR R I
AHF5E APRI Al FPRI 348 i3 TR AE Y M B E
BRI T CIL,

HHLUES NP K AL & B iE A (e B A=
PR R BT AU A R kAL
EYIM N PK S50 BUE 55, WA A K AR T
£ E R BRIE AR IR, HAE s Y AR
BEM A B A R R R B T AR K 38 T 40
) AR R S AL, MAENIE S TEHL
4 B — EE A B P T D A EL A X —
CEPAEARTFR AR IS T IIE, AFFFOE R
BEREE A WL LA 3R i skt S B
RLE B B AN TN A0 B2 5 2 I

YITEYE, X S ASR IR 25 R — 2K

TE 3 YCRFEH 25 A0 B2 B A R R i I A1
HABASBETERE S IR B e A Al g
TP A TE RS A, AR 2 TR AR & B3
BN X AE AR IR B ATk B A B E SR T AR
PR RAIE, X2 T FOR T AR I, R 2R
WHHERSE IR R W 2, JE K, FIEIR T
AHUIEE FRZ R A AT RAEw K,

Ji4b. APRI FE/K & kD, TH A Br R T
TKAYF AR s X 5 s T B T S 2 A
L.

4 4w

1) AL 24 s B HLAB AL BE AN B | EL 3
R TR BCR Y7 A R R A 384 0 A (=) V8 TG
R L 60204 e 440 207 HLAE (F» ) i I Ab BE A R
B, FEAIRIREAE S5, APRI A FPRI 3 {Rk 425 1
BAMUER RS T CL, KL APRL Z54 Fs
R Ry 3B A WA EE . (R A i AR A
BH . W - R R R

2) 5 CI M, FPRI Ab38 76 T4 5 AR T4 5
A P, AR A B b, 3 K 14, 7%,
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Effect of partial root—zone irrigation on soil micro-organism and maize water
utilize under combined application of organic and inorganic fertilizers

. . J2% . . e 2
YU Jlang‘mlnl, LI Fu‘sheng1 . WEI Caihui'» LI Zhijun
(1. Agricultural College; Guangxi University, Nanning, Guangxi 930005, China;
2. Key Laboratory for Agricultural Soil and Water Engineering in Arid Area of Education, Yangling, Shaanxi 712100, China)

Abstract: A pot experiment was carried out to study the effects of three kinds of water irrigation, i-e- con-
ventional irrigation (CI), fixed partial rootzone irrigation (FPRI) and alternate partial rootzone irrigation
(APRI) on the number of soil microorganism and maize water use under different combined application of organ-
ic and inorganic fertilizer- The results showed that the combined application of organic and inorganic fertilizer in-
creased the number of soil microorganism which: however, did not keep on increasing with the increase of the
use ratio of organic fertilizer- Under the same irrigation treatment 60% inorganic fertilizer combined with 40%
organic manure treatment increased the number of soil bacteria, fungi and actinomycetes in jointing: booting and
filling stage than other treatments- While under the same fertilization level treatment, the number of soil bacte-
ria, fungi and actinomycetes in APRI and FPRI treatments were higher than CI treatment- Compared with CI
treatment. FPRI and APRI treatments average saved irrigation water by 14. 7% and 16.9%, and water use
rate increased by 20. 0% and 10.4%. Above results showed that partial rootzone irrigation (PRI) created a
good soil biological environment, promoted the metabolism and reproduction of the microorganism the number
of soil microorganisms. and saved irrigation water use amount and raised water utilizing rate-

Keywords: partial rootzone irrigation; combined application of organic and inorganic fertilizer; soil mi-

croorganism; water use rate



