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Abstract; [ Objective | To explore the transpiration characteristics of common trees and their responses to
meteorological factors in secondary forests on karst slopes. [ Methods ] Heat diffusion probe method (TDP)
was used to monitor Broussonetia papyrifera, Koelreuteria paniculata, Triadica sebifera, Ailanthus
altissima » Melia azedarach , Toona sinensis » and Rhus chinensis in Puding karst ecosystem observation and
research station of Chinese academy of sciences, and to study the relationship between tree transpiration
characteristics and meteorological factors. [ Results] 1) The average daily transpiration of B. papyrifera, K.
paniculata, T. sebifera, A. altissima, M. azedarach , T. sinensis, and R.chinensis were 4 409.97+£3 260.
63, 6 611.2745 629.57, 3 956.32+2498.50, 2984.98+2039.09, 6 300.2544 637.71, 780.69+738.80, and
2320.7341717.18 g/d, respectively. 2) The sap flow rates of B. papyrifera, K. paniculata, T. sebifera,
A. altissima, M. azedarach, T. sinensis, and R. chinensis were the highest in sunny days, followed by

cloudy days, and the lowest in rainy days. 3) The influence of atmospheric temperature (T) and saturated
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sebifera, A.

azedarach , T. sinensis, and R. chinensis under sunny weather was the greatest, followed by that on relative

vapor pressure difference (VPD) on B. papyrifera, K. paniculata, T. altissima ,» M.

humidity (RH) and total irradiance (Eg). [ Conclusion] The transpiration of common trees in secondary forests on

karst slopes is limited by special water environment. Different deciduous trees have different water use strategies, and

the rate of sap flow is mainly affected by VPD and Eg.
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Table 1 Basic information of the sampled trees

A A 4% /cm B /m M ERE /em 5L/ m® M T/ em?
1 ki) 15.60 4.3m 2.50 43.44 102.87
2 Feg it 9.55 3.50 1.50 23.50 37.93
3 Gag) 13.05 8.00 2.30 35.91 77.68
4 k) 9.23 3.25 1.30 24.00 32.39
5 25 i 15.28 13.00 3.30 40.50 124.19
6 ZE A 9.55 13.00 2.40 40.95 53.90
7 5 15.92 13.00 1.40 23.05 63.84
8 F 12.10 7.00 2.30 6.13 70.78
9 E 19.74 9.00 3.20 15.60 166.23
10 Rtk 8.28 7.50 2.10 9.00 40.75
11 B 10.19 7.00 2.30 6.36 56.98
12 kA 8.28 6.00 0.80 16.61 18.79
13 R 19.74 9.30 2.50 59.04 135.37
14 R 8.59 7.70 1.30 36.52 29.79
15 i AR 8.91 7.70 1.20 36.52 29.08
16 TR 9.23 7.00 1.40 41.33 34.44
17 R 9.23 7.00 1.40 31.00 34.44
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Table 2 The deviation relationships between the sap flow rates of typical trees and meteorological factors under different weather conditions

KA EHARE kR AR £ ) & H R HhIKA s R
RH.Eg T 0.740" "~ 0.686" "~ 0.588" " " 0.264" 0.316" " 0.397" "7 —0.4457 7"
W Eg.T RH —o0714""" —0.831""" 0.211 0.310 —0.243" —0.134 —0.845" "
Eg VPD 0.898" "~ 0.927" 7" 0.4917 "~ 0.292" 0.678" "~ 0.646" "~ 0.838" "~
T.RH Eg 0.602" "~ 0.745" 77 0.611° " " 0.800" " " 0.595" "~ 0.864" "~ 0.139
RH.Eg T 0.060 0.124 0.307" —0.022 0.004 0.097 —0.054
HE Eg.T RH —0.664""" —0.637""" —0.292" —0.120 —0.305" —0.234 —0.151
Eg VPD 0.669" "~ 0.644" 7" 0.261" 0.105 0.296" 0.217 0.150
T.RH Eg 0.452" " 0.419" " 0.478" " 0.618" "~ 0.611" "~ 0.583" " " 0.464" "7
RH.Eg T 0.734" 7" 0.696" "~ 0.593" "~ 0.185 0.508" "~ 0.314" " 0.558" "7
D Eg. T RH —0.117 —0.237" 0.674" " " 0.010 0.131 —0.124 0.302"
Eg VPD 0.542" " 0.603" "  —0.331"" 0.091 0.214 0.334"" 0.066
T.RH Eg —o0412"""  —0475""" 0.466" "~ —0.080 —0.123 —0.276 * 0.017

Heox oxox oxox % S RIFRIRTE 0.05,0.01,0.001 KT CRUR) MG HE 3%
x3 AAXRSEGTARNAEVHMSEREBESSZAFHNESTLERSEAFE
Table 3 Multiple linear stepwise regression equation of transpiration per unit chest height area of typical trees and meteorological

factors under different weather conditions

A PN ml )3 7 R? F »

% K Y=222.901T+56.012RH+174.230Eg—5 461.603 0.582 61.686 <20.001

F By [N Y=218.630T+21.208RH+180.462Eg— 3 052.917 0.840 182.132 <<0.001
99 K Y=21.208T +218.630RH+180.462Eg—3 052.917 0.840 182.132 <<0.001

5 Y=1450.024T +85.368RH+387.964Eg— 12 333.270 0.651 82.705 <<0.001

2] BN Y =2356.733T+26.835RH+319.043—5 196.436 0.744 100.623 <<0.001
(9P Y=26.835T +356.733RH+319.043Eg—5 196.436 0.744 100.623 <<0.001

% K Y=—51.963T+14.633RH+135.231Eg+2 990.587 0.111 5.516 <£0.001

5 (PN Y=35.928T+15.500RH+326.637Eg—1 404.624 0.643 62.559 <0.001
9] K Y=15.500T +35.928RH+326.637Eg—1 404.624 0.643 62.559 <0.001

5 Y=150.950T +25.851RH+103.157Eg—2 805.595 0.558 55.924 <<0.001

AR GBS Y=185.204T —0.329RH+14.616 Eg—396.494 0.492 33.597 <£0.001
PN Y=—0.329T+185.204RH+14.616 Eg—396.494 0.492 33.597 <<0.001

[FPN Y=58.771T+11.212RH+17.010Eg—1 174.510 0.389 28.238 <<0.001

HIRA BN Y=67.091+3.799—12.467Eg—528.311 0.414 24,519 <0.001
FH K Y=3.799T+67.091RH—12.467Eg—528.311 0.414 24.519 <20.001

% K Y=2372.904T+87.401RH+172.386 Eg—7 998.169 0.570 58.824 <20.001

i GBS Y =383.978 T +16.348RH+40.123Eg—2 018.245 0.536 40.124 <<0.001
PN Y=16.348T +383.978RH+40.123Eg—2 018.245 0.536 40.124 <20.001

i Y=113.231T+32.025RH+83.212Eg—2 800.416 0.555 55.396 <<0.001

B GBS Y=178.038T+7.232RH—8.348Eg—1 053.529 0.549 42.131 <0.001
[SPN Y=7.232T+178.038RH—8.348Eg—1 053.529 0.549 42.131 <<0.001

55 [R] Ak S By A DX HE AR AR BT S 45 SR A KAEZ 6—8 H Y144 10 R 703l 2 8.07.,12.60,
ARSI RIS AR oA o B R KR VR MR TEZE 5.75.5.09.1.36.3.79 g/(m’ « ) (LL H, O i) . ¥ 1K
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AN B g AT R b T S 2 KUK N L R R
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BEAC . 150 v 30 A M DX Sk R 8 3 B b K SO R
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G175 W 7% 1 ik R AR PRCHR X R 2R L B A
P A 26 0 o B v B % R R K I R 5 7T L TR B B R
) W A% RN AR F 2, 5N SF- B K & (PO R 1 315
mm &R AR ZE W A 22 R E R,
3.2 ARAXREEZGHTHTRRTHIFE

TR A 7 B K B R R R A 1F R W T
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TR A FR AR V00 8 7 A 4 S BRI R AE 5 T
FEBA R FR R D0 52 2 0 il 2 () B, TR K 1Y
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T R KB EANR R T
AR T Y 3 23 1) RS /NI Ay G R e v T R IR Z
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T AR AR KRR 2 8R4 K 5 L 78 45 F
RAHFKMT , BRI R AR XTI B R A Ak
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3.3 SEETFHMTRANEIME

283 — ZR B 5T AR Y G TR B OURN A AT
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AT G 5 T TR A AR R 0 G EE Ry S
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FE 25 RH R BE R A B 34 2 B A DG R e 7
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JE(E) X 8055 HOG R B it = 2 A b3 kK,
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LK (PO #E — 8 B2 b wT 2 2k ki 410 il 2% 1 1
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FERA R ST s R 3 2 52 i M TR A 1Y) G e
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JE AR AR IR 22 1 2 . SRR 306, #4424 A
AR R A G AR K P 2 1 ) O 35 i T R B A R G
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