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Study on the transpiration of artificial Hippophae rhamnoides L.
forest in the loess hilly region
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Abstract : To cxplore water physiologically ecological characteristics of artificial Hippaphue rhamnoides L.
stand. it measured transpiration intensity and stotnatal conductance in leaf of Higpophae rhamnoides 1..
and environmental factors. which aimed at providing scientific basis for drought-forestation. management
and comprehensive evaluation after forestation. Hippophae rhamnoides 1.. stand selected as sampling plots
was planted a1 Anpsai station during 1993~ 1995. with a plant and row spacing of 1. 5m X 2m. In the
experiment . standard plants of Hippophae rhamnoides 1.. were selected as measuring plant. viia
measurements were rnade by selected apricus. maturc, and sound leaves of middle part of standard plant.
In May ~ September month of growth season of 1998, measurement was conducted 1o diurnal change of
transpiration intensity of Hippophae rhamnoides L. . stomatal conductance. intercellular CO. concentration
and environmental factors. Average value and standard deviation were made by statistical aunalysis of the
measured data. To calculate water consumption through transpiration of Hippophae rhamnoides 1.
woadland, unit of transpiration rate was changed into gH,QO/(g » h) in the light of the ratio of fresh wecight
of leaves to leaf area. Water consumption through transpiration of Hippophue rhamnoides L. was
calculated by the following formula; W= E xb>h x 107°. Regular observalion was made to growth of
Hippophae rhamnoides L. + soll moisture and precipitation of woodland. Computer then analyzed the data,

Results showed: (1) Transpiration intensity had obvious diurnal change. it had different change in
different manth. Diurnal change of transpiration inicnsity assumed single-peak pattern in May and July.

peak-value appearing around 12h, Diurnal change ol transperation intensity assumed bimodal pattern in
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JTune. August and September. with the first pecak-value appearing at 10~ 12h .and the sccond one at 14 -
1%h. The appearance time and size of two-peak-value had difference 1o some degree in diflerent month.
Avcording to the characteristics of transpiration intensity of Hippophae rhamnoides L.« diurnal change ol
transpiration intensity assumed single-peak or bimodal pattern. transpiraton intensity was usually more
sltible. Thercfore. it could bhe understood that Hippophae rhumnoides 1.. had certain adaptability 1o
drought environment. These belonged to the characteristics of transpirauen of mesophyte.

(2) Stomatal conductance of ippophar rhamnoides .. had obvious diurnal change. It had differently
diurnal change in different manths . In June, August and September, with illumination gradually
enhancing . stoma expanded under the influence of light. stomatal conductance gradually increased. and
rcaching 1t peak-value around 9h, with an average of 289. 02pmol/(m® = s). After that. vapor pressure
deficit between extra-foliage and intralobar part enlarged because the temperature went up. under the
condition of strong transpiration. the decrease of leaf water potential led to the decreaze of stomatal
conductance. It resulted in the decrease of transpiration. which made water contents of mesophyllous cell
of leaves of Iippophae rhamnoides 1., restored to certain degree in alternoon, It brought about the ascent
of stomatal conductance. and thus the second peak-value of the day appeared around 15h, wirh an average
of 109, 00pmol/(m* + ). After this, with illumination decreasing. stomatal canductance gradually
decreased. In May and July. diurnal change of stomatal conductance of Hippophae rhamnoides 1.. assumed
single-peak pattern. and reaching its peak-value around 9h. Daily average of stomalal conductance of
Hippophue rhamnoides L, was 159. 00pumol/(m? = s). with a total change range of 73. 3--363. 9pmol/ (m-
« 2). Appearance Llime and size of two-peak-value of stomatal conductance in a day had close corrclation
with weather factors of the day. endophvtic water condition and intercellular CQ), concentration.

Transpiration intensity and stomatal conductance of Heppophae rhamnoides L. had a similar diurnal
change . which showed transpiration intensity always had pasitive correlation with stomatal conductance,

(3) In May ~ September of growth scason. there was a higher (ranspiration intensity of Hippophae
rhamnoides 1., in June (0. 67g/(g = h}). July (0. 93g/ (g = h}) and August (0, 76g/(g « h)). but a lower
one in May (0. 3%g/{g » h)) and September (0. 41g/(g = h)). Transpiration intensity was the highest in
July. and lowcest in May, transpiration intensity of the latter was just 41. 73% of the former. This was
hecausce the low temperature and drought of May led 10 the close of stoma. and made stomatal conductance
come down, this might reduce water consumption through transpiration of Hippophae rhamnordes 1.,
This was the reflection of Hippophae rhamnordes 1.. adapling 10 environmental change.

( 1) Comparative analysis of water consumption through transpiration of every month ol Hippophue
rhamnomdes 1. stand with precipitation showed the following . In May and Septeruber with low temperature
and minoer precipitation, water consumption through transpiration of Hippophae rhamnoides 1.. stand were
obviously smaller than that of June. july and Augusit with abundance of precipiration and *igh
temperature. The total water consumption through transpiration in June, July and August was 98,
12mm. but 59. 44dmm in May and September., the latrer being just 36. 00% of the former. In May ~
September of growth season. water consumption through transpiration of [lippuphae rhamnordes 1.. stand
was 257, 56mm. which accounted for 63% of previpitation during the same period, which was 410. 62mm.
Multivariate regression analysis showed water consumption through transpiration had closer positive
correlation with precipitation. equation being . W - 45.974L.a(P) — 141. 88. Hippophae rhamnoides 1.
wux mesaphyte. in the course of long-term evolution 1t formed water ecologicul characteristics adapuing
itself to the habit of semiarid loess hilly region, and widely distributed in this region. However. measured

lts ol many vears at Ansai, Guyuan and Wugl showed Hippophae rhamnoides 1.. had certain
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requirement of warer conditions. Drought-yvear mught bring about certain water force 10 the growth of
Hippophae rhamnoides L.. But, generally speaking. growih performance of Hippophue rhamnoides L.
was good in this region. and could crown closer after 4 — 5 yvears., The main reason s Hippophae
rhamnoides L. had the characteristics of developmental roqt system. stronger capacity of N-fitting and {ast
growing at poor soil. as well as the abundance of illumination and heat in this region. These indicated
environmental condition of this region could primarily meet the need of growth of Hippophae rhamnordes
I... Therefore H:ppophae rhamnnides 1.. could be selected as pioneer for the restoration vegetation and
so1l and water conservation of this region.
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Table 1 Monthly variation of transpiration rate of Hippophae rhamnoides L,

H Month G ﬁ 7 bot G
E M E Transpiration rate (g/{g + h1) 0. 39 D. 67 b, 93 B, 76 ool
S8 Temperature () 158. 2 25. 4 23. & 26. 1 20. 8
X 8 Relative humadny (%) £6. 7 44. 8 6. 3 70,5 0.0
XY.aEHNEH . , . - e
FPhatosynthetic active radiation {(umol/{m* * s)) $26. 2 728.0 b3 6 4210 2da. 3
1 % F KB Sol moisture content (%403 6. 52 b0, 1% 9. 83 10, 85 7.42
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Table 2 Monthly variation of water consumption through transpiration of

Hippophae rhamnoides L. planiations

H Month 5 B 7 o 9
7, - 3
AR (mm 38. 21 66. 87 81. 56 19, 29 21. 23
Water consumption through transpiration
K ¥ B Precipitation (mm) 53, 7 1186, 1 130, 1 67. 1 13.2
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Fig. 4 Relation between water consumption through
transpiration of Hippuphae rhamnondes .. planrauon
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W= 45.974ln(P)—141.88 (R‘= 0.9087,n15)
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