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Effects of regulated deficit irrigation on pepper growth and
yield under drip irrigation in oasis region

GAO Jia', ZHANG Heng-jia', BA Yu-chun’, WANG Yu-cai',LI Fu-giang',
WANG Ze-yi' ,ZHANG Wan-heng', JIANG Tian-liang'
(1.School of Water Resource and Hydropower, Gansu Agricultural University ,Lanzhou, Gansu 730070, China;
2. Administration of Hongshuihe River, Minle, Gansu 734500, China)

Abstract: To ascertain the mechanisms of the pepper production under regulated deficit irrigation (RDI) dur-
ing the growth season, we conducted an experiment with full irrigation (75% ~85% field water capacity of 6,) as
the contrast, irrigation at different reduced levels: mild water deficit in seedling stage (65% ~75% of 6,) as WDI1,
moderate water deficit in seedling stage (55% ~65% of 6,) as WD2, severe water deficit in seedling stage (45% ~
55% of 6,) as WD3, mild water deficit in seedling stage-mild water deficit in later fruit period as WD4, moderate
water deficit in seedling stage-mild water deficit in later fruit period as WDS5, and severe water deficit in seedling
stage-mild water deficit in later fruit period as WD6. The growth indexes ( plant height, leaf area index, and root
crown ratio) and the yield and water use efficiency of pepper were determined. The results showed that the growth
of plant height and leaf area were inhibited by the different RDI treatments at seedling stage; The plant height re-
duced by 18.0% ~37.4% and the leaf area index decreased by 22.6% ~54.6% of WD2 and WD3 significantly com-

5 B #5:2018-02-02 & B B #7.2018-12-23

B2 Hila EAIT LRI H (18YFINA0T3) ; EFK HRBHFHE 4T H (51669001 )

PEE B (1993 -) , 2o, Hb BRBH @+, WF52 05 191 2 9 K S 5 HR . E-mail : 1915172214@ qg.ocm

BIEVEE M (1974-) 5 Bl FOKON 30, 28 20, S Bl K 3 IR ORI HAF ST . E-mail : 596088683 @ qq.ocm



26 T2 XA A5 37 %

pared to CK respectively in the later fruit stage ( P<0.05, the same below). The treatment with moderate WD2 at
seedling stage made the root-shoot ratio of pepper increase by 14.97% significiantly than CK at the whole pepper
growing season. WD1 treatment had no significant influence on pepper yield; WD2 and WD3 treatments decreased
4.3% of yield and 17.2% of yield, respectively. The water consumption of pepper in different growing stages re-
duced by 0.7% ~19.8% than CK during the whole growth period. The WUE of WD5 was the highest (139.47 kg -
mm + hm™) , and its yield was 34 746.12 kg - hm™. The plant height and leaf area index of pepper were not af-
fected by the mild water deficit in later fruit stage, and the water use efficiency increased by 9.20% without yield
reduction. Therefore, applying moderate water deficit (55% ~65% of 6,) during seedling period and applying mild
water deficit (65% ~75% of 6,) during later fruit and full irrigation at other period was a better irrigation technique
to achieve water-saving, high-yield and high-efficient pepper cultivation in oasis region.

Keywords: regulated deficit irrigation; drip irrigation; pepper; water use efficiency; yield; the oasis region
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Table 1  Experimental design and soil water control scheme

FEAEAR Y

T # #
Qb3 EEH;_H Blossom and ﬁ%'ﬁ E%”H,
Seedling . R Full fruit Later fruit
Treatment ) fruit-bearing iod iod
stage period perio perio
WD1 65% ~T5%  75%~85%  15%~85%  15% ~85%

WD2 55% ~65%
WD3 45% ~55%
WD4 65% ~15%
WD5 55% ~65%
WD6 45% ~55%
CK 75% ~85%

TE AP~ S 7 23 AR LK o P ) L BRATT BR (i
RHIIESY SRR O

Note: The numbers in front and back of mark “ ~7”

75% ~85%
75% ~85%
75% ~85%
75% ~ 85%
75% ~ 85%
75% ~85%

75% ~85%
75% ~ 85%
75% ~85%
75% ~85%
75% ~85%
75% ~85%

75% ~85%
75% ~ 85%
65% ~15%
65% ~15%
65% ~15%
75% ~85%

in table
represent upper and lower limits of soil water control (the percentage of

field capacity) , respectively.
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Table 2 Plant height of peper under different RDI treatments

TrAEA R4

A FR B Blossom and E%fw E%fyj
: . . Full fruit Later fruit
Treatment Seedling fruit-bearing . .
. period period
period
WD1 19.52b 40.17ab 48.34ab 51.38a
WD2 17.11be 34.67¢ 42.08b 44.87b
WD3 16.23¢ 28.02d 32.63¢ 34.24c¢
WD4 19.91b 41.03a 47.78ab 50.28a
WD5 17.46bc 33.19¢ 43.12b 43.21b
WD6 16.42¢ 27.96d 33.29¢ 33.68¢
CK 25.11a 44.24a 51.36a 54.72a

T FFIAR/NE T8 R R 45 AL B AE P<0.05 7K1 125 57 i
#. T,
Note ; The different lowercase letters within one column mean signifi-

cant difference among treatments at P<0.05. The same below.
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Table 3 Leaf area index of peper under different RDI treatments

T A4 R0

R JEAR
Kb T Blossom and ) " )
Full fruit Later fruit
Treatment Seedling fruit-bearing . .
. period period
period
WD1 0.099b 0.471b 0.979a 1.211a
WD2 0.080bc 0.389¢ 0.855b 0.989b
WD3 0.072¢ 0.367¢ 0.753b 0.880b
WD4 0.101a 0.475b 0.971a 1.207a
WD5 0.083be 0.392¢ 0.860b 0.981b
WD6 0.069¢ 0.363c 0.749b 0.874c
CK 0.121a 0.521a 1.139a 1.278a
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Table 4  Root-shoot ratio of peper under different RDI treatments

TrAEA R4

CK AH L4391 B F BRI T 12.41% ,20.83% , 12.16% A1l
20.64% (P <0.05) , fE45 “FEUARIEE, WD1, WD2
WD4 Fl WD5 4B CK AbH Y 7= e [J]— /K-, 15
F VT 3095 B8 R v BB K A3 1 5 AR — R R
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5 CK A HAFAE R & 22 5%, 5 CK AL HEAH LL WD3
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TEFEATHEK S T B 4 2 5 IR /K 2 N K
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BRPEK AT RS WD FI i 48 8 — 5 SR % BE 7K 43
5 WD4 b FHATE K 2 FIFE K &5 0 B AL BTG i 3% 22
SN P>0.05) , HAx /K o318 5 b B YA 8 25 TG T K
WA A B I K B R /K i (P<0.05) , o g A
-5 AR R K 239 77 AL B WD6 FRFE /K 2 A K
A T B K K S, 43 5128 230.02 mm AT 215.68 mm,
WD2 FUFEAK 5 FE /K & 40 ) B CK I 2 02D 27.59
mm 1 29.04 mm; WD5 FIFE/K & FIVE K &4 51 b CK
TR/ 38.49 mm F132.60 mm,

BRAUK 3 R FH R0 (WUE ) S5 5 #E B 7K
SETRAT B BRARU™ B . K 43T T X SRR 43
FIFACR R 25, IR 1 AT LA ) WDS Ab B

e B IEES ] . e e
V! #i Blossomand VT B WUE #z, b CK AR 2 25 10.919% (P<0.05)
Treatment Seedling fruit-bearing . o N e
period period period WD2 BRI Z , CK ALY FAIK, 17T 7E #E B /K )
WDl 025679h  0.10721ab  0.05410ab  0.09912a FHZCHE (IWUE) o WD5 A i, L CK i 3 5
WD2 0.28741a 0.11331a 0.06218a 0.10921a 920%,CK ﬁ}iﬂ/ﬁ%,ﬂi&o iﬁ%ﬁgﬂ@7kﬁiﬁ%ﬁ%”
WD3 0.27899ab 0.10521ab 0.05212b 0.09591a
HEn 17K 4 2R
WD4  025682b  0.10726ab  0.05398ab  0.10058a TR BB K 3 F %%, WD4 WD5 , WD6 4b
WD5  0.28803a  0.11329a  0.06234a  0.11046a 5 WD1 ,WD2 \WD3 4bFAH L, H: WUE Fl IWUE &
WD6 0.27862b 0.10533ab 0.05209b 0.09708a Z'gﬁﬂ:lﬁ]gﬂ(glz ,ﬁiﬁ%ﬁﬁ%gﬁﬁ?ﬁlﬁgﬂ(ﬁﬁ%
CK 0.22143¢ 0.09214b 0.05181b 0.09499a o [ e
AbFERXT R AU WUE H IWUE BR2RAN 2
=5 AEATSERLERMEMAKSSF AR
Table 5 Pepper fruit yield and water use under different RDI treatments
724 Yield/ (kg » hm™2)
AbFR N o o . JEFE/K I/ mm FE/KE/mm
Treatment it A A EVAS 4 Total water consumption Irrigation amount
First harvest Second harvest Third harvest Total fruit yield
WD1 5869.33a 17856.26a 12382.02a 36107.61a 285.58a 267.80a
WD2 5301.02b 17148.99a 12124.41a 34624.42a 260.03b 242.02b
WD3 4791.12b 15901.03b 9262.82b 29954.97¢ 238.89¢ 220.99¢
WDh4 5870.89a 17819.89a 12367.15a 36057.93a 274.89a 256.69a
WD5 5316.03b 17169.03a 12261.06a 34746.12a 249.13b 238.46b
WD6 4803.01b 15899.97¢ 9153.98b 29856.96¢ 230.02d 215.68d
CK 6052.18a 18062.42a 12052.67a 36167.27a 287.62a 271.06a
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4b ¥ Treatment
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Note: The lowercase and uppercase letters in the figure
indicate the WUE and IWUE differ significantly at the level of
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