55 38 B4 2 FE X RS R Vol.38 No.2
2020 4 03 H Agricultural Research in the Arid Areas Mar. 2020

X E %S :1000-7601(2020) 02-0185-07 doi: 10.7606/].issn.1000-7601.2020.02.26

EFEAEREFXZTUNELRELZMEFHR
LEE NBE AR Bk

(AEHOIFE R 2K BT IR KRR S 2R R T R IRt i S 2, LT 100875)

# E.kA FLOWR-1IK @ ZRZRITNEZREE, /ﬁfﬁ20185F§357k(%|39‘l958)§55%2(2k@?9t71<
W) E AL E T, BEEES RE WA AR EZ(VPD) ﬂ?é"]*ﬁftﬁ 3 DL Pearson 48 % M R B IHATIEN ,D%
Bom RIS A K AR W R KE B 70%~80% , 5 A E KT %K \H#L%TﬁFT,luu\i 554,

BE VPD M B &AM R MK R B2 A 8 0.754.0.622 0.674@.443,%%%:@%%5 ZREXXAKEN, 5
REXRFRN, EEERAKeE 2 XN RAN, TR ZRAFT ORI BEEHE, FL5: 00 ZRFHE
o H )G EMEREW LI A 1100 ERFRKF|EM 745 g- h' )G XK, — 404 21 : 00 1K 0.0, WX
HHTAAREHARE, XAV S Y B EEZRAFTRIRA(0~377¢g- ™), EHHEEFTKAEXEK T

AR BT 44 X EMEDRARK,H1.0,9 A 10 B 5EETHR, ZRHM(I0 A 1 B)BKE 0.55,

KR EER ZRALR,ALH T ED AR

FE 5 3ES:9513;0945.18 XEKARESRD A

Study on the variation of sap flow rate and its influencing
factors in summer maize growth season

FENG Dongxue, LIU Haijun, GAO Zhuangzhuang, TANG Xiaopei

(Beijing Key Laboratory of Urban Hydrological Cycle and Sponge City Technology, College of Water Sciences ,
Beijing Normal University, Beijing 100875, China)

Abstract; FLOW32-1K wrapped sap-flowmeter was used to measure sap-flow rate, and the correlation be-
tween transpiration of 2018 summer maize (Zhengdan958) (sap-flow was used in this study) and meteorological
factors, including net radiation, temperature, saturation water pressure difference ( VPD) , and wind speed, were
analyzed and evaluated with Pearson correlation coefficient. The results showed that the soil moisture content was
maintained at 70% ~80% of the field water retention rate during the experiment, and it was concluded that under
the condition that maize was not subjected to water stress, the sap flow rate was linearly correlated with the net radi-
ation, temperature, VPD and wind speed, and the correlation coefficients were 0.754, 0.622, 0.674 and 0.443,
respectively, indicating that solar radiation had the closest relationship with the sap flow rate and the smallest rela-
tionship with wind speed.In the growth period from flowering to maturing stages, the daily sap flow curve on sunny
days showed a single peak. It started at 5 : 00 AM, then increased and reached the peak value of 74.5 g - h™'at

1 : 00 AM, after that decreased and lastly droped to 0.0 at 21 : 00. In rainy days, the curve had multiple peaks,
and the sap flow rate fluctuated greatly (0~37.7 g - h™') | mainly due to the instability of climate condition. During
the grain-filling stage, the leaf area index was approximate 4.4, and the basic crop coefficient K, , the ratio of tran-
spiration to reference evapotranspiration was 1.0, then gradually decreased to 0.55 at harvest.

Keywords : summer maize; sap flow rate; meteorological factor; crop coefficient
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Fig.1 Rainfall and irrigation amount during the whole growth period of maize
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Fig.2 Changes of leaf area index in maize growth period
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Table 1 Changes of volumetric soil moisture contents in different soil layers

0~20 ¢cm 20~40 cm 40~60 cm
HE[EEl e o FH A 5K B - o P )43 7K - ERIIES YIS s
UI=HD) ook KT L EHRRRL KR wrar HEEBERE KT
Date Volume moisture : t Volume moisture ; t . Volume moisture ) ¢ -
(m=d) A percentage of field A percentage of field . A percentage of field
content/ % . . content/ % . . content/ % . .
moisture capacity/ % moisture capacity/ % moisture capacity/ %
07-21 26.8 74.5 27.8 74.8 31.2 84.6
07-25 29.6 82.3 28.0 75.6 31.4 85.2
08-07 27.3 75.8 27.7 74.6 31.0 83.9
08-13 29.6 82.2 29.6 79.7 32.7 88.6
08-23 29.6 82.3 29.3 79.1 325 87.9
09-04 26.7 74.1 27.9 75.3 29.8 80.9
09-11 25.1 70.0 25.9 70.1 27.2 73.8
09-21 25.2 70.1 26.2 70.7 27.3 74.0
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Fig.3 Day—by—-day variation of maize sap flow rate
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Fig.5 The changes of sap flow rate and meteorological factors in five typical sunny days of maize growth period
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Table 2 Correlation between sap flow rate and meteorological factors

SLHT M Pearson &1 FEAEL
Meteorological factor Significance Pearson correlation Sample size
HriE ST Net radiance 0.000 0.754** 720

IR Temperature 0.000 0.622** 720
HHIKIREZE VPD 0.000 0.674* 720
Ai# Wind speed 0.000 0.443** 720

o # NAE P<0.01 K EBEAR,

Note: #* * means significantly correlated at the level of P<0.01.

R3 EREXESKETFEEAM

Table 3  Regression of sap flow rate and meteorological factors

B¢ JiEe Meteorological factor FHZEL Correlation coefficient F M Significance
BEE ST Net radiance 0.754 945 0.000
R AT MURIK IR ZE Net radiation, VPD 0.832 805 0.000
Vet il bR Py JEL e
«%ﬁﬂﬂj . VLRI PR 22 RLE 0.838 561 0.000
Net radiation, VPD, temperature
¥ =R ] N=3 n 8= .
HER AT MADKIRE 2 R RGE 0.842 434 0.000

Net radiation, VPD, temperature, wind speed

T F>3.84 R TR R, RTDT A A BRI

Note: F>3.84 means that regression equation is valid, otherwise, the equation is not correlated.
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Fig.6 The changes of sap flow rate and ET, in 5 typical sunny days during maize growth period
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