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Abstract Two perennial temperate shrubs Hippophae rhamnoides Linn. and Caragana intermedia Kuang et H. C. Fu are
used extensively for ecological reconstruction in the Loess Plateau China. In this study a water gradient experiment was
conducted to assess the ability of H. rhamnoides and C. intermedia to acclimate to water stress by measuring changes in
various transpirational indices. Research results showed that transpiration rate per leaf area of C. intermedia was higher than
that of H. rhamnoides under the same condition. Diurnal patterns in transpiration rate for both species differed between
sunny cloudy and rainy days between day and night-time and decreased in relation to drought stress. The proportion of

transpiration quantity in the night-time to that in the whole day was considerable. It varied clearly with species and with
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water supply conditions and furthermore it increased with the drought degree. Seasonal patterns of stomatal resistance
were similar for both species under varying degrees of drought stress. In H. rhamnoides stomatal conductance showed a
strong diurnal-nocturnal pattern and displayed oscillations. Leaf temperature photosynthetically active radiation and
stomatal resistance often limited transpiration in both species. The transpiration rate of C. intermedia was more sensitive to

relative humidity than H. rhamnoides.

Key Words simulated water stress Hippophae rhamnoides Caragana intermedia transpiration rate stomatal resistance

stomatal oscillations
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Table 1 Effects of plant species on transpiration

Species
Characteristics H. rhamnoides C. intermedia F Sig.
Transpiration rate  Tr 6.19 = 0.10" 8.46 + 0.19° 110. 849 0.000 ***
Stomatal resistance Rs 1.80 + 0.05" 2.09 +0.08" 74.161 0. 000 ***
Flow F,, 3.09 +0.08" 2.08 0. 10 6.068 0.014*
Leaf temperature 71 26.36 = 0.24° 26.54 0. 15° 0.374 0.541™
+ n=2184 n=1092 Level of significance # * * p<0.001 * p<0.05 ns
p>0.05 Duncan p=0.05 a b ¢ d. Values with different letters are significantly

different a larger than b ¢ d in turn at the 0.05 level ~Duncan multiple range test
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Fig. 2 Diurnal changes of average transpiration rate Tr under different water supply treatments of W1 W W2 [ W3 @ and W4 O
for H. rhamnoides and C. intermedia
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Fig. 3 Diurnal and seasonal changes of transpiration rate Tr under different water supply treatments of W1 Il W2 [] W3 @ and W4
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2
Table 2 Transpiration characteristics under severity of water stress day and night
H. rhamnoides C. intermedia
Characteristics
W1 w2 W3 W4 W1 w2 W3 w4
Transpiration quantity in the
. 72 210.67 194.04 407.74 468.22 167.33 212.18 298.37 437.98
daytime mg cm
Transpiration rate in the
. o 4.18 3.85 8.09 9.29 3.32 4.21 5.92 8.69
daytime pgem™” s
Transpiration quantity in the
. . o 101.52 102.96 120.24 130.32 64.8 57.96 66.6 72.36
night-time mg c¢m
Transpiration rate in the
. . o 2.82 2.86 3.34 3.62 1.80 1.61 1.85 2.01
night-time pgem ™~ s
Percent of
transpiration quantity in the night-time to that 32.5 34.64 22.77 21.79 27.9 21.44 18.24 14.15
in the whole day %
Rs 4 Rs 6 00
8 00
w1l w2 21 00 Rs
2.4
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Conjugate

3
Table 3 Correlation coefficients between transpiration rate and meteorological variables and other physiological variables under different water

supply treatments

H. rhamnoides C. intermedia
Factors Wi W2 W3 W4 Wi W2 W3 w4
PAR 0.412** 0.376 ** 0.523 " 0.612** 0.036 ns 0.489 ** 0.464 ** 0.471**
RH -0.340"" -0.307 ** -0.321"" -0.332"" -0.193 " -0.186 " -0.172*" -0.136*"
Rs -0.420*" -0.420"" -0.409 ** -0.371"" -0.417"" -0.403 ** -0.242 " -0.402 %"
Ta 0.513 " 0.458 ** 0.500 ** 0.510 " 0.493 ** 0.468 ** 0.415*" 0.493 **
Te 0.542 " 0.481 " 0.533 " 0.609 ** 0.562 " 0.568 ** 0.543 " 0.635""
Tl 0.167** 0.484 " 0.573 ** 0.606 ** 0.564 " 0.570 ** 0.545 " 0.638 "
Ts_5 0.392 " 0.338 " 0.362"" 0.359 " 0.368 " 0.323 0.280 " 0.383 "
Ts_10 0.417** 0.355 " 0.363 " 0.329 ** 0.403 ** 0.362*" 0.318 " 0.377**
Ts_15 0.403 ** 0.350 " 0.397 ** 0.366 " 0.449 ** 0.399 ** 0.385"" 0.428 **
Ts_20 0.408 ** 0.389 ** 0.430 " 0.386"" 0.480 " 0.461 ** 0.453 " 0.470 "
Ts 0.427 " 0.373 " 0.403 ** 0.375*" 0.440 " 0.395** 0.366 " 0.429 **
PAR photosynthetically active radiation RH Relative humidity Rs Stomatal resistance Ta atmosphere
temperature Tt cuvette temperature T/ leaf temperature T5_5 Ts_10 Ts_15 7520 5 10 15cm  20cm soil
temperature at 5 10 15cm and 20cm depth respectively T’ mean soil temperature #* % p<0.0l * p<0.05 nsp>

0.05 * * Correlation is significant at the 0. 01 level * Correlation is significant at p <0.05 ns Correlation is not significant at the 0. 05 level n

= 463

4 H C
Table 4 Stepwise regression equations of transpiration rate and eco-physiological factors of H. rhamnoides and C. intermedia under different

water supply treatments

Species Gradient  Stepwise regression equation
Wi Tr=4.874 +0.01027] +0. 052RH +0. 001353 PAR 0. 464Rs +0. 152Ta  R* =0.515 F=36.133 f, =1
H. rhamnoides /> =456 p<0.001
W2 Tr=4.779 +0.447T1 0. 777Rs =0.0757Ta - 0.27Ts5, ~ R* =0.514 F=26.053 f, =1 f, =457 p<0.001

w3 Tr=0.642 +0. 2657 +0. 002807PAR - 0. 871Rs  R> =0.584 F=24.583 [, =1 f, =458 p <0.001

W4 Tr= -0.00343 +0. 30477 +0. 004492PAR - 0. 891Rs  R*=0.592 F=17.932 f, =1 f, =458 p <0.001

W1 Tr=4.031 +0.762T/ 0. 123RH - 1.327Rs -0.318Ta  R?>=0.522 F=12.178 f, =1 f, =457 p=0.001
C. intermedia W2 Tr=~-7.81+0.5TL—0. 158RH +0. 00194 PAR — 1. 394Rs + 1. 808Ts,, —1.349Ts ~ R? =0.588 F =27.863

fi=1f, =455 p<0.01

Tr= -21.603 —0.0387] —0. 081 RH +0. 007348 PAR — 0. 364Rs + 1. 301Ts,, R*=0.492 F=97.511 f =1
|, =456 p<0.01

Tr=-9.901 +0. 83671 +2. 074RH +0. 00216 PAR —1.994Rs ~ R*> =0.553 f=92.257

fi=1f, =457 p<0.01

W3

W4

3 The meanings of abbreviations are same to Table 3
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