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Abstract; Larrea tridentata is a xerophytic evergreen shrub, dominant in arid regions of the southwestern United States. The
success of this desert shrub ( creosote bush) has been largely attributed to its capacity for maintaining turgor pressure and
stomatal control of photosynthesis under drought stress. However, the drought-resistance characteristics of plants are very
complex. In addition to hereditary factors, environmental conditions may have strong impacts on the physiological
performance of desert shrub seedlings, which may result in different performance of its drought-resistance capability. To
study the drought resistance capability of L. tridentata, which was introduced to China from the United States, water
parameters of the branches were determined in this study.The water potential of 1-year-old small branches of creosote bush
was measured using the pressure chamber method. Four soil water potential levels were considered, namely, —0.021,

-0.121, -0.698 and —0.968 MPa. Pressure-volume curves ( PV curves) were generated over a wide range of water
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potentials to determine drought-resistance characteristics of the species. We obtained W.” ( the largest osmotic potential
under the saturation moisture content) , ¥’ (osmotic potential when the turgor pressure value is zero), &, _( elasticity
module in the largest volume ) , V. (free water content), V,(bonded water content), RWC’( relative water content when
turgor is zero) , ROWC" ( relative content of the penetrated water when turgor is zero) , and V¥ (turgor pressure) from the PV
curves. The results show that the diurnal transformation curve of water potential had two peaks when soil water content was
sufficient, and the character diminished with decreasing soil water content. The relationship model between soil water
potential and V¥, isy = 1.0541x"" It is concluded that the branches of L. tridentata can hold high water potential and its
dehydration tolerance is strong, similar to that of conifers. Under drought conditions, L. iridentata took on an ability of
osmotic adjustment and maintained ¥, , mainly by improving cell-wall elasticity and retaining a higher proportion of water
bound. Its capacity of sarcode dehydration tolerance is strong. With increasing drought stress, the capacity of the L.
iridentata to maintain turgor pressure declined, whereas its capacity to tolerate dehydration increased. Moreover, we used a
membership function to operationalize data from the PV curve into quantitative indices, obtaining fuzzy values of 0.25,
0. 17, 0.933 and 0.657 under four soil water potential conditions. Overall, the drought-resistance ability of L. tridentata was
maintained and strengthened as soil moisture decreased. The drought model suggests that L. tridentata belongs to high water
potential and dehydration-delaying species. Its drought-enduring mechanism operates mainly by restricting moisture loss and
adopting available moisture to maintain higher water potential, combined with enduring dehydration with low water potential.
That is, the protoplasm and main organs of the L. tridentata are unharmed or only slightly harmed under serious drought

conditions, because of its cell-wall elasticity. These conclusions coincide with results obtained in the United States, and

confirm that L. tridentata has maintained good drought resistance capacity after cultivation in China.

Key Words: drought resistance; Larrea tridentata; osmotic adjustment; PV technique; turgor maintaining ability;

water potential
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K1 L. tridentata TEKSSE
Table 1 Chief moisture parameters of L. tridentata
e 7, RWC RWC® ROWC® w0 v V, v, Vv, &
/MPa /% /% /% /MPa) /MPa /% /% /MPa
A -0.15 98.85 58.91 33.86 -0.21 -1.7 53.59 46.26 1.12 10.13
B -0.35 98.41 83.55 26.2 -0.49 -1.9 76.71 21.7 3.54 9.48
C -0.78 92.55 60.48 13.12 -0.75 -2.6 36.57 55.98 0.65 2.37
D -1.13 87.02 76.25 28.19 -1.01 -2.29 43.7 43.32 1.01 2.27
W, R/ INBOK S WO R AN S KRN B KB B WO I A RN BE B e, AR TR IR PR v, B K & v, SRR A
RWCC Iy AR B 7K B s ROWCO Ty 0 i A AR 5 w7 e
®2 BESKBNHEXTER
Table 2 Correlative equations of ¥, and ¥, ,
Ab 3 i RS K B A S T R o
Treatment Dependent equation of water potential and turgor
A y=0.4055x+0.2014 0.8165
B y=0.6137x+0.2385 0.9803
C y=0.198x+0.6754 0.8429
D y=0.3161x+0.7228 0.8009
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Table 3 Six subordinate function values of drought-enduring index

e S 4 A sF e R (L

hb3 Drought- enduringsubordinate function values Df,ﬁﬁhm;%%%é_& i T
Treament ought- enduring ~ Order of drought-
w(RWC?) n( ) () w(enw)  u(ROWC®) n(b) index enduring index
A 1 0 0 0 0 0.5 0.25 3
B 0 0.35 0.222 0.083 0.369 0 0.17 4
c 0.936 0.675 1 0.987 1 1 0.933 1
D 0.296 I 0.656 I 0.273 0.716 0.657 2
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