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Effect of regulated deficit irrigation on growth and water use of
pepper with mulched drip irrigation

WANG Shi-jie' ,ZHANG Heng-jia' ,BA Yu-chun®, WANG Yu-cai' ,HUANG Cai-xia',
XUE Dao-xin', LI Fu-giang'
(1.School of Engineering, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
2. Hongshuihe Administration in Minle County, Minle, Gansu 734500, China)

Abstract: The effect of regulated deficit irrigation on pepper growth, water consuming regulation, yield and
water use efficiency has been researched with mulched drip irrigation through field experiments.The results showed
that: Different degrees of water deficit regulation (WDR) at seedling, blossom and fruiting stage and full fruit peri-
od will be all decreased the pepper plant height, stem diameter and leaf area index( LAI) , and the bigger degree of
WDR, the plant height, stem diameter and LAI were smaller. Meanwhile, compared with the control treatment, the
pepper biomass will be decreased with increasing degree of WDR. In which, the treatment (SRD2) as moderate
WDR at seedling stage, the pepper biomass of ground parts and amount of root dry matter were significantly (P>
0.05) decreased 40.32% and 24.99% |, respectively. But the total pepper yield was 35322.79 kg + hm™> which was
the highest level with control treatment. Under different water treatment, the water consumption and water-consu-
ming intensity in each pepper growth stage were total expressed as full fruit period >later fruit period >blossom and
fruit stage >Seedling. Compared with the control treatment, the stage water consumption and consuming-intensity of
pepper total will be notably decreased with increasing the degree of WDR. The moderate WRD treatment in seedling
as (SRD2), the pepper water use efficiency and irrigation water use efficiency could be remarkably increased
8.45% and 9.20% respectively, also the pepper yield was at the highest level. Consequently, the SRD2 was the op-

timal irrigation mode in experiment scheme.
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Treatment  Seedling Bli().ssom ar'ld Full fruit Later fruit
fruiting period stage stage
SRD1 65~75 75~85 75~85 75~85
SRD2 55~65 75~85 75~85 75~85
SRD3 45~55 75~85 75~85 75~85
BRD1 75~85 65~75 75~85 75~85
BRD2 75~85 55~65 75~85 75~85
BRD3 75~85 45~55 75~85 75~85
FRDI1 75~85 75~85 65~75 75~85
FRD2 75~85 75~85 55~65 75~85
LRDI 75~85 75~85 75~85 65~75
LRD2 75~85 75~85 75~85 55~65
CK 75~85 75~85 75~85 75~85
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Note: The numbers in front and back of the mark “ ~" in table
represent upper and lower limits of soil water control( the percentage of field
capacity ) , respectively.

W LA
4 i
| J I I B
25
2 45
25 |275] 25]075] 25 |10} 20]10| 60 {10} 20 10
—H

A KT B AEK T4 C. HIBE ;D223 s B HEAT  FOBUBUEL IR ; G. 2% s HL /N IX 1) By 5 A6

KRBT AN e,

A. the dyke of the field drainage ditch; B. the field drainage ditch; C. ridge; D. furrow; E. drip irrigation pipe; F. pepper plant;

G. furrow ridge; H. vertical anti-seepage plastic film around plots.

The unit of figure is centimeter (cm).
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Table 2 The plant height, stem diameter and leaf area index

in the end of pepper growth period

A3 R/ em 22/ mm T AR AL
Treatment Plant height Stem diameter Leaf area index ( LAI)

SRD1 51.37a 15.25ab 1.203a
SRD2 44.90b 14.60b 0.986b
SRD3 33.80¢ 12.59¢ 0.897b
FRD1 48.10b 13.24bc 0.864b
FRD2 44.37b 12.62¢ 0.855b
FRD3 33.37¢ 10.77d 0.623c
ERDI 50.23a 15.67ab 0.812b
ERD2 46.87b 13.22b 0.656¢
LRDI 54.22a 15.67a 1.227a
LRD2 53.67a 15.23ab 1.056b

CK 54.73a 16.06a 1.277a

NG FHRERIR P<0.05 Y E K, R,
Note: The small letters mean significant difference at P<0.05. The
same as below.
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Fig.2  On ground biomass and root biomass of pepper in seedling stage and blossom and fruiting

period under different water treatments
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Table 3  The water consumption (WC) , water-consuming intensity ( WCI) and water consumption modulus ( WCM) of pepper
Hill] TFAEAR SR R SRR
Seedling Blossom and fruiting stage Full fruit period Later fruit stage
Trﬁfim Foki  FRKGREZ  REAKEOEC FEKE O FRKERED O REAREHE APKiE O FRIGRIE  FEKBOEC REKE FRKGRBE  REKEIE
wC WCI WCM wC WCI WCM wC WCI WCM wC WCI WCM
/mm /(mm-d7") /% /mm /(mm-d") /% /mm /(mm-d") /% /mm /(mm-d') /%
SRD1 43.90a 1.47a 15.71de  62.16a 2.39a 21.77¢ 103.78a 3.34a 36.34ab  75.74a 3.03a 26.52ab
SRD2 39.37h 1.31b 16.86bc  55.72bc 2.14bc 21.47¢d  94.41b 3.04b 36.37ab  70.05ab 2.80ab 26.99a
SRD3 35.28¢ 1.18¢ 17.93b  51.82¢ 1.99¢ 21.67¢  87.61b 2.82b 36.64ab  64.39hc 2.58bc 26.93a
BRD1 41.99a 1.4ab 16.09¢d  55.06bc 2.12be 21.18cd  93.45h 3.02b 35.98bc  69.42ab 2.78ab 26.74ab
BRD2  45.54a 1.52a 17.99b  52.08¢ 2.00¢ 20.56de  89.30b 2.88b 35.22bc  66.53bc 2.66bc 26.22ab
BRD3 45.60a 1.52a 20.94a  47.54d 1.67d 19.86e  74.22¢ 2.39¢ 33.85¢  55.61d 2.23d 25.35d
FRD1 43.49a 1.45ab 16.05¢d  59.37ab 2.28ab 22.99h  88.35b 2.85b 34.37c¢d  66.53bc 2.66bc 25.78cd
FRD2 45.20a 1.51a 16.51cd  63.16a 2.43a 25.05a  79.40c¢ 2.56¢ 31.47d  64.41bc 2.58bc 25.55¢d
LRD1 44.82a 1.49a 15.38d  61.57a 2.37a 22.04c 102.72a 3.31a 36.79ab  70.13b 2.80b 25.12d
LRD2  45.54a 1.52a 15.17d  63.41a 2.44a 22.99h  105.22a 3.40a 38.16a  61.61c 2.47¢ 22.34f
CK 45.32a 1.51a 14.76d  62.52a 2.41a 21.67¢  104.84a 3.38a 36.34ab  75.82a 3.03a 26.28ab
222 AAFRAEKRSTRERKE BTEHEX KT HIYRERER RS A B IFE K i FIE K i

H R AR AL, BABUR X TR )= & U, AR A &
S0 PRI T 20 LA R R 1) S ) L5 R HE K A T B
FEIHAEM K 23K A BEME K, N, 25 Ak P BARGE
KESHEKBEMZEAR, dik 4 alH, AFE A F

X REAR B ( CK) B4 A= B BIFE 7K 12 A /K it 35 i
K, BRALHE SRD1 (44 FIF K AR KE S CK
ToiR #2540, H Ay v 5 Ab BRBRARUEFE /K & AN K
B E/NF CK, H 4B SRD2 BRD1 ,BRD2,
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FRD1 FRD2 44 & #A#E /K & FI3E K 12 4k F 6] — 7K
3 CK B E /DN 9.90% ~ 12.59% , T AL 3] SRD3 Fll
AbFE BRD3 A4S AE 7K B FHE K 240 T J AR K, 43

P CK /N 17.12% ~22.71% , 33X Ui B 7K 4 5 Bk %)
FRABUEFE K 2 A0 52 I /N5 0 5 sk 0 A 5 R
K,

R4 AREKSAETEHRM=EFMASFIRBER

Table 4 The pepper fruit yield and water use under different water treatments

FE ll_ll =N N (=N
e Yield/ (kg  hm™) BEK Kkt
Treatment - I P Py Total water Irrigation
reatmen B Ak AR T consumption/mm amount/mm
First harvest ~ Second harvest ~ Third harvest  Total fruit yield
SRD1 5872.43a 17893.56a 12365.49a 36131.48a 285.58a 267.80a
SRD2 5228.88b 17179.34a 12114.57a 35322.79a 259.55b 241.77b
SRD3 4786.24b 15987.56b 9153.79b 29927.59¢ 239.10d 221.32d
BRD1 4827.16b 16347.20b 10798.79a 31973.16¢ 259.92¢ 242.14¢
BRD2 4525.49b 15929.72b 10924.55a 31379.76¢ 253.45¢ 235.67¢
BRD3 3922.18¢ 14481.56b 8547.68b 26951.42d 222.97d 205.19d
FRDI 6055.54a 14286.66b 12077.44a 32419.64b 257.74c 239.96¢
FRD2 5855.31a 13576.46¢ 11994.17a 31425.9%4c¢ 252.17¢ 234.39¢
LRDI 5890.22a 18956.88a 10050.65a 34897.75a 278.11b 260.33b
LRD2 5820.09a 19468.56a 8387.01b 33675.66b 275.78b 258.00b
CK 6033.98a 18101.95a 12067.97a 36203.90a 288.50a 270.72a

2.3 BETEERSHENmE0NFm
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Water treatments
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Note: The different small letters in figure mean significant difference

at P<0.05.
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Fig.3 The WUE and IWUE of pepper under

different water treatments
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