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Physiological response of greenhouse capsicum to different irrigation methods

SUN Hua-yinl’z, HU Xiao-tao®
(1. Yangtze Normal University , Fuling, Chongging 408100, China; 2. Key Laboratory of
Agricultural Soil and Water Engineering in Arid Areas, Ministry of Education, Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: In order to analyze the water saving effect and physiological response for different irrigation methods,
through the experiment of general irrigation (GI) and alternate partial root-zone irrigation (APRI) of greenhouse cap-
sicum, analyzed the effects of different irrigation methods to the photosynthetic characteristic, water parameter, CC, R/S
and RHC of capsicum leaves and physiological responses of water stress and rewatering. The test results showed that: The
APRI treatment can be effectively adjusted the stomatal open degree, reduced the invalid transpiration, saving water was
25.98% . Comparing with the Gl treatment, the WUE, CSC, CC and R/S increased by 3.19%, 6.56%, 8.04%,
15.38% . While the RHC was reduced by 3.01% . After water stress and rewatering, these two irrigation methods total
shown the Tr, WSD and CSC decline, while FWC ascend. Also the alternate partial root — zone irrigation (APRI) for
capsicum has better physiological regulating function for water stress and rewatering.
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Fig.1 The diurnal variations of Pn, Tr and Gs of capsicum leaves under different irrigation methods
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Table 1  The diurnal variations of Ls,water use efficiency and air temperature of capsicum leaves under different irrigation methods

5 [E] Time
Wi H ltem

8:00 10:00 12:00 14:00 16:00 18:00
2SR E Air temperature/ °C 25.64 27.65 27.28 28.31 27.98 26.61
HHE M S ALBR A I Ls 0.20 0.27 0.80 1.00 0.92 0.63
AR HE R A FLIRHI(E APRI Ls 0.12 0.40 1.00 0.93 0.66 0.32
WL G WUE/(pmol*m=2+s™ - mmol =) 2.50 3.52 10.15 26.00 7.93 5.05
SR AR APRI WUE/(pmolm~2+s~ ! mmol =) 3.46 5.98 23.75 41.79 5.05 3.65

T R AP R BR 2 GRS, 208 3 ANEE AR 6 URINE 1P 2

Note: In the table, except air temperature, total are the average value by 3 repeated and 6 measured data.
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Fig.2 The variations of Pn, Gs and Tr of capsicum leaves before irrigation 5 d under different irrigation methods
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Table 2 The parameter variations of capsicum leaves under different irrigation methods

ST Treatments A Pn ST Gs R Tr SERETKE KM 0 I e
/(p.mol'm_z's_]) /(mmol*m™2+s™")  /(mol*m~2:s7") FWC/ % WSD/ % CSC/ %
st WM Gl 4.50a 34.50b 1.23ab 76.35h 27.54a 16.50a
Stress  AMRASEFEME APRI 4.50a 35.83b 1.25ab 77.90ab 33.76a 17.00b
2k WHL Gl 2.25b 51.00a 1.47a 80.11a 24 .76a 15.50ab
Rewatering /3 {352 B3 8E APRI 2.28b 32.00b 1.08b 79.71ab 31.14a 16.50ab

T BRGNS 5B R R AR A Duncan 25 T8 LA 22 53 W31 (@ = 0.05) , R PR M2 3 AN TR AL B 6 Yol i9~F- 39 fEL

Note: The lower case letters behind the data are the significant differences(a = 0.05)of Duncan for different treatment; the data in the table total are the av-

erage value by 3 repeated and 6 measured data.
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Table 3 Variations of capsicum R/S and root hydraulic

conductivity under different irrigation methods

TR AR
GI HEE APRI

Kb B Treatments

WK Trrigation water/m® 0.68 0.54
ZEFTRETE Stem fresh weight/g 211.44 275.37
ZEFFFE Stem dry weight/g 50.43 63.79
HEE T Root fresh weight/g 18.70 33.04
HFTE Root dry weight/g 6.43 9.35
HEFARTE L Fresh R/S 0.09 0.12
FEMIELL Dy R/S 0.13 0.15

A F/KZ Root hydraulic conductivity
/( l()_skg's' LeMPa~!)

TR PR 3 AN B A AL T 6 Y E P
Note: The figures are the average value of 3 repeated and 6 measured data.
2.5 AREBRARM=EFMKSFI AR N
AR SCHITR K 43R FH A3 BV W 7K ) T 80% (wa-
ter use efficiency, WUE) , ‘& 3/ A< HIVE L 5 (57 AR FH K
REATRRIRCAE A A 7 i O B 20T S [ 1 5
i KR AR LRI (3R 4) , 7RSSR e TR
ALFRLY H R B AL B K 25.93% , WUE 42 & 1
3.19% o AT AR SR TRE IR AL P L AL TR Ak
L WUE $2 25 (4 A AR FE IR 410207 33k 55 A
KRB RAAIA I ) 2 A EME T ERAIRKRC R . #
FUHEMEAL BRAE ™ 5 b T AR A B e b 2, {HL 3
e LI FE S Z K 73 AR Y, K 73 A 7 3R A

6.74 5.18
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Table 4 Comparing of capsicum yield and WUE under

different irrigation styles

AbPH Treatments R OPRECEEREW i E e /%
) Gl APRI Percentage
WK/ (- -2
{@E/KEI/(.mt. 667m™%) 13 60 10.80 25.93
rrigation
NP
’mf‘/g‘gl dhm ) 2745 2250 22.00
1€
K A3 F] Ak %
Wjijjg/*(fﬁ)‘if> 13.46 13.89 -3.19
g'm

TE R 3 AT AL 6 YR E I 3ME s =« FREHE L
8 43 ke

Note: The data in the table are the average value by 3 repeated and 6
measured datas; * Refers to the high percentage compared between latter

and former.
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