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The hydraulic architecture of three Caragana species and its relationship with

environmental factors in different habitats of the Inner Mongolia Plateau
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Abstract We studied the diurnal dynamics of the hydraulic architecture parameters of Caragana microphylla Lam. C.
davazamcii Sancz and C. korshinskit Kom.  which grew in different habitats of the Inner Mongolia plateau and their
relationship with environmental factors affecting water relations. The research was conducted on 1-year-old twigs in situ in
order to compare the hydraulic efficiency and regulating abilities of the three Caragana species. We also analyzed how
plants subjected to drought stress regulated water transportation to cope with variable environments. The relationship
between hydraulic architecture parameters and air temperature followed a linear function with negative slope while the
relationships between these parameters with atmospheric humidity were positive. Comparing the hydraulic efficiency among
the three seasons the descending order was summer > spring > autumn. In the same season the hydraulic efficiency of C.
korshinskii was higher than that of C. microphylla which was in turn higher than C. microphylla. Tt can be concluded from

the range of Ks and the slope of two linear functions that there were significant differences in the sensitivity of specific
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conductivity to environmental factors both among species and in different seasons with the sensitivity order being summer

> spring > autumn. In the same season C. korshinskii was the most sensitive to the changes of environment and the

sensitivity of C. davazamcii was higher than C. microphylla. The results also supported the view that the reduction of

hydraulic efficiency due to embolism in xylem could benefit the plants subjected to water deficit by means of limiting water

loss.
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Table 1 The diurnal variation of hydraulic conductivity in 1-year-old twigs of the three Caragana species in different seasons

Name of species

Season Hydraulicconductivity C. microphylla C. davazamcii C. korshinskii
Spring Kh 0.0424 0.1189 0.1661
Kh,,;, 0.0241 0.0629 0.0886
K = Kl 0.0183 0. 0560 0.0775
Mean 0.0309¢ 0.0843" 0.1048*
Summer Kh,.. 0.1507 0.1348 0.4899
Kh, 0.0399 0.0912 0.1778
Kh o = Khoi, 0.1108 0.0436 0.3120
Mean 0.0762° 0.1159" 0.3172°
Autumn Kh,.. 0.0081 0.1451 0.1530
Khyi 0.0041 0.0772 0.0747
Kh o = Khyi, 0.0040 0.0679 0.0783
Mean 0.0062" 0.1078* 0.1178*
Khy Ky Khpy = Khoy, a=0.05
Kh,.« Kh,;, and Kh_, —Kh,, presenting in the format represent the maximum minimum and the diurnal range respectively Same letter denotes

non-significant difference while different letter denotes a significant difference « =0.05 the same below
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Table 2

The diurnal variations of specific conductivity in 1-year-old twigs of three Caragana species

Name of species

Season Specific conductivity C. microphylla C. davazamcii C. korshinskii

Spring K s 0.4518 1.4018 1.6821
K in 0.3422 1.0478 0.9357
KS pax = K i 0.1096 0.3540 0.7464

Mean 0.4085" 1.2085* 1.2670°
Summer Ks 1. 9465 2.3570 5.8584
K in 0.8013 1.7798 3.2115
Ks oy = Ks pyin 1.1452 0.5772 2. 6469

Mean 1.1683°¢ 2.0775" 4.1287*
Autumn Ks s 0.1393 1.9581 2.3593
Ks i 0.0685 1.2199 1.0530
Ks oy = Ks i 0.0708 0.7382 1.3063

Mean 0.0708" 1.5616* 1.5009*

Kspax Ksoin K pax = Kspin 1 Ks,. Ks,, and Ks, . —Ks, . in the format represent the

maximum minimum and the diurnal range respectively.

The letters have the same meaning as in Table 1
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Table 3 Constants in linear equations of relationships between Ks and air temperature and between Ks and relative humidity in

different seasons

Constants

Name of species Season —a x10°3 b m x1073 n x10°2
C. microphylla Spring 1.244 0.047 0.498 0.294
Summer 3.389 0.163 1.244 1.678
Autumn 0.199 0.009 0. 100 0.284
C. davazameii Spring 10. 105 0.345 4.380 -0.358
Summer 4.729 0.258 3.036 3.833
Autumn 1.792 0.108 0.896 3.524
C. korshinskii Spring 3.883 0.208 1.941 6.008
Summer 12.842 0.682 5.774 -0.368
Autumn 4.629 0.197 2.290 -0.577

3 a m

a m
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