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Study of soil moisture lower limits and irrigation index at
seedling stage of capsicum
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Abstract: Based on pot experiment, this paper studied coordinative effects of soil moisture lower limits and irriga-
tion upper limit at seedling stage on the late stage yield of capsicum. The results showed that irrigation upper limit and
soil moisture lower limits had obvious positive and interactive effects to capsicum yield. Main effect of upper irrigation
limit was 1.65 times higher than that of lower moisture limit. Upper irrigation limit and soil moisture lower limit satisfied
Diminishing Retumns function. There was a reasonable coordinative zone between irrigation upper limit and soil moisture
lower limit. For irrigation upper limit, rational range was from 62% to 84.1% ; For the soil moisture lower limit, it was
from 40% to 49% . In these rational ranges, increasing either irrigation upper limit or soil moisture lower limit could in-
crease capsicum yield, and effect of upper irrigation limit and lower moisture limit were compensated each other in those
ranges. In other words, decreasing irrigation upper limit (or moisture lower limit) could be compensated by increasing
moisture lower limit (or irrigation upper limit) to maintain a stable and no-decreasing yield. The appropriate irrigation
upper limit and soil moisture lower limit for potted capsicum of maximum yield were 84.1% and 49% of field capacity,
respectively .
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KRBT 2006 4 7E B 7 45 2 1B V0] = G B b S
AEFHTHATERRE, ZK LDER N 30
cm, H 27 em, KRB B RE/NTF 2 cm WFRA LB
GLEEERKK ARILEBEANEL 1.6 em K

Rem B PVCE FE - WEIRKKEMLE TR
P RABEE, S —WEHEN 4 cn, B3 HER

AAMNTHEK EHMEALEKIKE, RBHFH
TEXAMERENSEDE L AT, L EA
HEH1.49g cm’  HEFKEN 18%, HFEAT
TE10k, HFH 0 EAREREERELAMAR
ROBHYSEEARN,
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W—FEEHBSF BB IR R, 444
HAEEBRNEE, AXRTF3IAMWEE.5 A 20
SBB, EERIOHEBERGE, 88 1 TRHE 3
BOEYEKURIEZBEBRYFEE, BN KEM
B, ERmHEKE—-%. 6 4 12 HFKEKL
HI7A6 H(BLEHFLERHEPRKRE,9
B1ISHERESEFIEK, RBREITHH 8K
ATREKESHNYBEEFKEHN 70%.60% .
55% 50% 45%F1 40% , 3t 6 AL H , #EK EFR A H
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SlER A EEF KRS S5% M 80% ., HENAHE
MK & BT REAKSERT R BT E
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BpFF K E IR,

ARK KA ZHE LA W E B IER R
REEI, 16 MEHE B 0 KFESMEE 8 ML
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HASTREKE(X), LR 1, HFREHHBE
B0 E K EFR AL K TR, B LU X 4R B
WU I SE K B VA I A e R A R O B, FFAE BT A
ARPEBR - RKBEIBEXKRERBRRITFHO-0
KFEER, ELBHEHMNESETHA  RAA 1 g &
EMBETHRELZE, KRHN ARG KK, A
0.01 g RERFHREHFEH CR, RBLGHG,
Ktz &,
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Table 1 The level number of experiment factors

KEBHHRER AL G KK RIT
Quadratic rotation-orthogonal regressive combination design
wNEGE
Number

during the seedling period of capsicum

K ER THKGF TR

Upper irrigation level( X;) Lower limit of soil moisture( X,)

1.414 0.92 0.55
1 0.876 0.528
0 0.77 0.475
-1 0.664 0.422
-1.414 0.62 0.4
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BRI BE 8 2T B R A Excel 54, A %
SrHTR A SPSS 13.0 GEit 43 Bk 44, 35t & b BB
WHITEEMRE ., X WK EEF RS H SR
B 58 AT AR AL SR B R ML R 56 58 3 43 47 3K 1 SR B L 7=
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B ERS KD TROBEERE TEYH
BKE RILEAMRERMERKE EREyr-&
MEK. —BEKERS 8K TR =8
IO 43 g BB A3 BLRUBL , K 3 A7 B TR K/, %%
MEERBMEBBHRNTREME 2, RIEL 24
REVTEHEMTES5EKER. L 8KSTRE
BN T2 (1)

Y =20.34 +2.62X, + 1.59X, + 1.38X, X, (1)

Kb, Y AFHEHRM R (g &)X, BEKLE
BB X, A ARG TR(X, X, I HRBME),
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Table 2 The treatment and the yield of each plant

- BKER  LHAATR &

Troatments  UPPET imigation  Lower limit of soil Yield
level (X,) moisture ( X,) /(g plant~")

! ! 1 25.24

2 1 -1 17.00

3 -1 1 15.31

4 -1 -1 12.61

5 1.414 0 20.98

6 -1.414 0 16.28

7 0 1.414 15.12

8 0 -1.414 13.84

4 0 0 25.47

10 0 0 20.93

1 0 0 23.20

12 0 0 24.33

13 0 0 22.06

14 0 0 24.90

15 0 0 23.76

16 0 0 24.33

TR EIEFE TN 82.932, REFF MK
225.735, F BB{E R 1.47, F > Fy 3, 1E sig. = 0.273
MEE, REFEK LM . LBKS TRIEREHHE
RHXHAERNBHEERNE 0.273 KETREE,

3 EXRER.IRMASTRERE
TEHRS5-RAKEXESY
Table 3 The partial correlation coefficient between the upper
irrigation level, the lower limits of soil moisture, the

alternation of the two factors and capsicum’s yield

e HXRRH X RE L EEEBE
Fact Correlation Partial correlation  Practical significance
actors coefficient coefficient probability

Tiy2 0.422 0.443 0.113

Tay3 0.257 0.287 0.319

T3y12 0.157 0.181 0.536

E:D) RP I RAEKEREF 2R T LHKDTRER3
FREAKERERN LR TREFOZEI y HRER> &,

2) npRALRKS TRERQ) FEEXLW) B, #
ARERBHREDEEAMTBORAXRR. EKERHEES 1R
KO TREFSEXFMFBORBELRE, WEEHEK LRERE
(D 2 HASTREFQEFBROEIT () =W PHEFHET,
RE-BEFBHMXER(E ).

Note: 1) 1 is the upper irmrigation index; 2 is the lower limit index of
soil moisture; 3 represents the altemation of upper irrigation index and lower
limit index of soil moisture; y is the capsicum’s yield.

2) ry,z; indicates the partial correlation coefficient between upper irriga-
tion index (1) and capsicum’s yield (y) when the lower limit index of soil
moisture (2) and the alternation of upper irrigation index and lower limit in-
dex of soil moisture (3) are constant. The partial correlation coefficients be-
tween factors of 1, 2, 3 and y are the partial correlation coefficient between
capsicum’ s yield and any factor of 1, 2 and 3 when two factors of them are

constant .

KB GHEK LR K5 R B A E S
MR EFRBEGT, AERNTE5% K L
R.EEKSTRURBEENRZEERSEIEAM
KEKEBRARBBRN=BEAREE NN,
BHB)MTH, EKERAOERN RN 2.62, T K
TR ERM A 1.59, WRERZE 8N HM1.38,
Ho Bk EFREON R+ K0 T RS H1.6545%
2.2 K EBR. k5 T BR X 2 sk == I 60 3 R

A ¥

BR2EVWEBRHB=ESHEK LR, L8EK
ATROZMAEIEH T ER
Y =23.62+2.62X, +1.59X, +1.38X, X, - 2.25X,2
- 4.32x,? (2)
AP, Y REHEBHATE (g %X, AKX L
PR X, A LKA TR IHBME),

BIH T BE KRBT KR 6.5690, iR EH F K
2.2775,F, = 2.88447 < Fyq = 8.4513, F, BB R
BE ZVONBFBEAUSBERG, AT#T F, &
B,BRY G K 54.6035, M ABH KN 3.5649, F, =
15.3168 > Fy.0,(2,16) = 5.6363, F, 51k B EKE,
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IRC

QD
~

ax, = ©

Y

a—Xl =2.62 +1.38X, -4.5X, =0 (3)
ay

X, = 1.59 + 1.38X, - 8.64X, = 0

BHRAM X, = 0.67, XN MEKERHA 8. 1% ;
X, = 029, MMM EEAKSTRY 49% , EIH L
(0.67,0.29) B}, Yo = 24.73 g B "%
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Fig.1 The isotimic surface of coordinative effect of the upper irrigation

level and the lower limit of soil moisture on capsicum’s yield
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BB 0 KT K R R EZHE K, R
B 8.20 g- %% ' MEKLEBAKFHE O ESD
1.414K ¥, BEK B BRI - R EM, | FH ™
1.16 g-#k 1

£RHB H(g e KK

Yield of capsicum/(g * plant’)

-1 "0 i 2
K LB OK Y S B E)

Upper limit of irrigation Xi(level number)

rl.a -

O0-Xi=-1.414 W Xi=-] —=X=0 —e-X:=1 @-X:=1414

B2 #Eok bR s~ RER

Fig.2 The effect of the irrigation upper level on capsicum’s yield
g & p p

Fint, HEK S FRYFE2HHNSEK LR
=R A (A 3), EAKER—ER, LB
R+ KA TROE S NS B, 1%
KT A 0 KR, =BERA, LK TRIE”
R B K 47 T BR K - Gh B i 42 e S 8 0 S o
AN, KA TRRE -1 &3 0 KFr WM& HE
BE, FE=10.89 g8 2 EKITRAEOR
BE 1414 K, =ERER, B R2EHE R, Y
W= 6.39 g Bk,

223 HRKRERELEAXSTRHLGEHRAR
BEEKERMEEKS TR, dXEBTE2FH
BRI RER, AR Ry IR B R &
FHAENKEEGHAS R, MA R RNE RS
MR B S BB K R K TR S B
IR X R 3 R LA R

23.62 + 2.62X, + 1.59X, + 1.38X, X,
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2.62 +1.38X, - 4.5X, = 0

1.59 + 1.38X, - 8.64X, = 0
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Fig.3 The effect of soil moisture lower limits on capsicum’s yield
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