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Effect of planting environment on grapevine sap flow
characteristics in solar greenhouse

FU Shining, WEI Xinguang, ZHENG Siyu, SUN Jun, GE Dong
(Institute of Water Resources ,Shenyang Agricultural University, Shenyang, Liaoning 110866, China)

Abstract: In order to explore the effects of major influencing factors on the sap flow characteristics of grape-
vine under different planting environments in solar greenhouse in Northeastern China, dynamic monitoring and sys-
tematic analysis were conducted on the sap flow, growth index, and environmental characteristics of grapevine in
the main greenhouse (heat preservation) and the secondary greenhouse (no insulation measures) during the whole
erowth period. The results showed that: (1) Under different planting environments, the daily change of grapevine
sap flow presented a trend of single peak or multiple peaks, with the peak appearing at around 12 : 00, the sap
flow basically stopped at 21 : 00, and there was still a weak flow at night. The sap flow intensity was different in
different months, and the sap flow rate was the highest in August, followed by June and October. (2) During the
whole growth period, PAR was the main factor affecting relative sap flow (SF})in the main greenhouse, and the re-
sponse degree of VPD and PAR to the sap flow rate of the secondary greenhouse was almost the same.The response
of SF to environmental factors showed apparent variability over time, and the correlation between SF and environ-
mental factors reached peak in August. (3) The determination coefficients of relative sap flow and influence factors
of the main greenhouse were larger than those of the secondary greenhouse, and the prediction accuracy of the two-
factor combination model was higher than that of the single factor. (4) There was a certain proportion of grapevine
nocturnal flow in different planting environments, and the proportion of nocturnal flow in the main greenhouse was
slightly smaller than that in the secondary greenhouse. With the development of growth period, the proportion of

nocturnal flow of grapevine presented a trend of decreasing first and then increasing.
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Table 1  The typical diurnal dynamic change of grapevine relative sap flow rate in the whole growth period

ey A Dy e of sl AEE BEEE wROE
G r(;:rllif:ﬂt! e Date L e e :ZJ qu‘ll:jv gamjﬁf{ijjlijak Sa fﬂ%ojvj\;':llili?(‘all
a (Y_m_d)/(mo] Prfi S dh VPD/kPa r./< RH/% stafl time \leue ti&e ' stop time ’
FH 2018-06-18 36.51+1.23a  0.87+0.08a 24.22+3.45a 68.92+7.44ab 05 : 30 11 :30 21 : 00
Main 2018-08-21 34.19+2.19a  0.69+0.07bc 25.49+1.23a 76.09+6.9a 05 : 30 12 : 00 21 : 00
greenhouse  2018-10-07 21.67+1.74cd 0.79+0.12ab 12.71x1.78c 56.47+7.1c 07 : 00 14 : 00 21 : 00
B4 2018-06-18 27.76+3.68bc 0.63+0.15¢d 20.25+2.15b 60.22+7.69bc 06 : 30 12 : 00 20 : 30
Secondary 2018-08-21 28.74+2.48ab  0.55+0.09d 22.62+2.15ab 72.34+8.98a 06 : 00 12 : 30 21 : 00
greenhouse  2018-10-07 15.95+1.36d  0.55+0.14d 11.85+1.48¢c 54.47+6.28¢ 08 : 00 14 : 00 20 : 00

U R R bR 22 . [RIPIARING FHEROR 2257 B35 (P<0.05) . T IAl,

Note: Data are mean + standard deviation. Different letters within the same column indicate significant differences ( P<0.05). The same below.
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Fig.5 The relationship between grapevine relative sap flow and environmental factors in daily scale
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Table 2  Regression model of daily scale ralative sap flow rate and environmental factors in grapevine growth period
AR Y M Main greenhouse A Secondary greenhouse
Model type [E] 945K Regression model R? P [ 5455750 Regression model R? P
B SFy =0.0002PAR>+0.07PAR+1.27 0.80 o SFR:6.0><10_5PAR2+0.05PAR+ 14.32 047 e
Single factor SF,=-0.001VPD*+0.31VPD+13.24 0.63 e SF,=-0.001VPD*+0.55VPD+14.29 0.48 o
£ HF Multifactor ~ SF =0.30PAR+41.63VPD+24.01 0.83 o SF=0.25PAR+21.96VPD+10.26 0.57 o

T o o AE 0.01 B0 (BUR ) MR RN B

Note: * s ; The correlation was highly significant at the level of 0.01.
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Table 3 Day and night time table
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v e S
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10-05 07:30—16:00  \0F00—UH07:30

16 : 00—next day 07 : 30

RS F A K BREE LA K /K IR 5 el 2 A B 4 %
TP 22 5, 359 45 6 ) 2 00 0 ok R R B 3 R
Wi RN 5 R B W TR R R Y A
TH MG IR (LA R EEIRN F (PAR,VPD .\ T, .
RH)' 5 PRI, AR SCHE 23 B AN [ b A A 855 6] 7 %6
VBLUE 1) ] K YR U TR SRR AL, 75 B A VR
R WA Liu 57 BRI A0S — B
Liu A% 32 AR DL K BV T4 78 %ot A 1 F S 1)
VRO S5 I TR B SR AR R R, I
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Table 4 Day and night relative sap flow and ratio of main greenhouse and secondary greenhouse on sunny days

WA/ g(H L, %)

HRwRE/g(H L, %)

o XA S g (5 1, % )

Efg Noc}urnal sap flow (Raiio,%) Dil}rnal sap flow (Ratii),%) Total rela}ive sap flow in a single da}: (Ratio, %)
e T it T i T i
Main greenhouse Secondary greenhouse Main greenhouse Secondary greenhouse Main greenhouse Secondary greenhouse
06-02 48.06+2.63c 58.13+6.15¢ 1254.31+142.25a  963.52+56.25ab 1302.37+96.15abc 1021.65+66.39a
(3.69) (5.69) (96.31) (94.31) (100) (100)
07-17 44.07+5.58¢ 55.10+4.15¢ 1368.56+265.15b  980.59+84.51a 1412.63+98.55a 1035.69+74.11a
(3.12) (5.32) (96.88) (94.68) (100) (100)
08-18 47.46+7.48¢ 46.59+3.25d 1348.28+177.96a  993.26+74.55a 1395.74+102.25ab 1039.85+69.45a
(3.04) (4.48) (96.96) (95.52) (100) (100)
09-10 108.29+10.48b 102.64+10.35b 1170.25+125.47be ~ 897.77+57.51be 1278.54+85.31bc 1000.41+77.25a
(8.47) (10.26) (91.53) (89.74) (100) (100)
10-05 132.75+15.15a 124.49+12.15a 1114.88+188.69¢c  861.14+47.11c 1247.63+47.15¢ 985.63+56.65a
(10.64) (12.63) (89.36) (87.37) (100) (100)
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