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Dynamic Changes of the Stem Sap Flow of Olive During Flowering Period
and the Relationships with Meteorological Factors

FU Jie' ,HU Qing"" ,ZHAO Zheng-xiong' ,ZHAO Min’ ,LU Bin""
(1. College of Resources and Environment ,Yunnan Agricultural University s Kunming 650201, Yunnan ,China ;

2. Yunnan Academy of Forestry and Grassland Sciences s Kunming 650201, Yunnan ,China)

Abstract: On the basis of understanding the dynamic characteristics of stem sap flow (SSF) of olive during
flowering period, we explored the relationship between meteorological factors and the SSF. The results
showed that the diurnal variation of SSF in sunny days showed a single peak curve,peak value occurred in
the afternoon from 12:00—15:00; in rainy days,it showed a double peak curve. Compared to rainy days.,
the SSF increased by 15.8% on sunny days. The highest value of solar radiation occurred during 12:00—
15:00,the same as time when the peak value of SSF appeared. The relationship between solar radiation and
SSF showed a very significant correlation,and the SSF value would gradually decrease with the increase of
air relative humidity,when the relative humidity of air>>20. 9%, the SSF showed a downward trend, and
the relative humidity of air and the SSF showed a negative correlation, while the relationship between the
SSF and temperature and wind speed showed positive correlation. Though the correlation between SSF and

temperature was low,the SSF would decrease slightly when the air temperature was more than 25.7 C. A

KB 2021-11-01 {&E HHI:2022-05-09
BT : B RKE AL THRIE 5562 57 AROL BT 7 8508 3 R B 5 7R 87 (2020YFD1000700) 5 “ = .7 [H K & & 0F & 121
(2020YFD1000703) ,
FE—EH AT W, ST AU E M EIEAL )y . E-mail : {{jie0812@163. com
* BEMEE M R B PR B 2 MAERRE SR . E-mail . kmlb@163. com,
T AR B, BRI I TR B M L ) . E-mail: 905067239@qq. com



55 6 4 3 S R T IR I R 2R R S SR R S AL TR 55

multiple linear regression model was constructed by analyzing the relationship between meteorological fac-

tors and SSF. At the hourly scale, the impact of total solar radiation on SSF was the most significant (R* =

0.655) ,and impacts of the meteorological factors affecting SSF were in the order of solar radiation™ wind

speed—>air humidity (negative correlation) ~>air temperature. The potential SSF can be deduced according

to this model,so as to put forward a reasonable water-saving supplementary irrigation time for olive flow-

ering,which is of great significance to increase the fruit setting and yield in the later stage.
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Table 1  The growth index of olive

WFFE X 4 Mg /cm  BHE/m 8 & /m X m W /a
TR 9.48 3.63 2.84 X4, 37 8
[TE-" 11.71 4. 84 3. 645,31 8
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CK 10. 32 3.97 3.48X 4. 59 8
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Fig. 1 Diurnal fluctuation of sap flow velocity during anthesis of olive
180 ¢ --- KR —CK
160 [
140
on
i 120 [
X 100
B g0 b
B
w60
40 ‘
20 ; i
0 o 7 3 I I L I ! |
o o = o o o o = = = = = = o o
S S S S S S S S S S S S S S S
=) ) ~ & S = ) N % S S © ~ S S
T[]
2 HEMKMTERRERE
Fig. 2 The amount of stem flow accumulation in the trunk of the olive tree
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Fig. 3 Daily variation of stem flow rate in olive

under different weather conditions
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Table 2 Correlation analysis of stem flow with meteorological factors of olive
LW T b 3 ESh 25 S 23 ASOMT X K BH B 5 WU {E
2 RS 1 0.353 —0.321 0.634"" 0. 369
iy 5 1 0.435" 0.505" " 0.571" " 0.292
JeRIR 1 0.246 —0. 342 0.458" 0.276
CK 1 —0.073 —0. 142 0.667" 0.661" "
2SR TR 0.353 1 —0.828" " 0.238 —0.095
o i 0.435" 1 —0.828" " 0.238 —0.095
2 KIR 0.246 1 —0.828" 0.238 —0. 095
CK —0.073 1 —0.828" 0.238 —0.095
23 SRR B S —0.321 —0.828" " 1 —0.533"" —0.356
[TE-" 0.505" " —0.828" " 1 —0.533"" —0.356
Bz IR —0.342 —0.828" " 1 —0.533"" —0.356
CK —0.142 —0.828" " 1 —0.533" —0. 356
K BF 48 G RS 0.634" 0.238 0.238 1 0.763"
iy 5 0.571 0.238 0.238 1 0.763"
B JRIR 0.458" 0.238 0.238 1 0.763"
CK 0.667 0.238 0.238 1 0.763" "
R TR 0. 369 —0.095 —0.356 0.763"" 1
o % 0.292 —0.095 —0.356 0.763" 1
He IR 0.276 —0.095 —0.356 0.763" " 1
CK 0.661" " —0.095 —0. 356 0.763" 1

T x FORBEAMIK(P<C0.05) 5 * * FIRM B FEMK(P<<0.0D),

*3 MBHEREESKEFHUEFE
Table 3 Fitting equations for stem flow of olive to meteorological factors
HELHY R*® df F VL
= S 0.189 24 5.307 Y=15.541+0.123X+0.151X,—0.461X,—0.131X,
25 SRR 0.255 24 7.889 Y=159.905+0.1X —0., 803X ,+0.326X,—0.077X,
NPTy 0. 655 24 23. 741 Y=221.380+0.123X +13. 168X, —0. 378X, +13. 697X,
KA 0. 437 24 17. 829 Y=15.789+0. 105X +0. 21X, +0. 134X, +0. 235X,
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