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〔摘要〕沙冬青是一神特殊的帝毎荒漠櫨均9具有復重的抗熱性、抗無性以及抗早性.在本文中,我何

在人工畿組不境下,研究了沙冬青叶片水勢与森膚作用的夫系、沙冬官叶片水勢与叶片含水士的美

孫以及叶片燕時作用与叶片温度的共系.

美韓調 渉 冬帝,水分美系,人工不境.
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Abstrnd=A,″ ″o,ど'ra″!れ“S ″a″どoどlc“s is a spectal species of desert evergrecn shrubs

jth strong toterance to drought,high temperature,low teELperature and tower huHlidity.In

this paper,we researched the relations between water potential and transpiratioh rates,thc

relations betwcen water potentiat and water content of teaves.and transpiratiOn rates and

Lves temperature of A閉 ,,″o,ど,'αえ̀れ“j,″。閉gorff“j under artiricial controlled environnent.
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tntroductton

A協,,"opど,,a"'あ“s 魔0月g。どff"s is One of two species of evergreen shrubs in tempera峰

dふert area of Asia,with O。 5-2 meters height.This spectes is distributed in desert area of

the lnner Mongolia,Ninxia Province and Cansu Province of China,and Mongotia(Liu Yinェ _

in,1987). In these areas,there ts arid ctiTMte,very feweF preCipitaticn and iarge differen_

of daily atr temperature and annual atr temperature.The mean temperature is 22で ～25て! 占

Ju l y  a n d - l o C～ -1 4 C  i n  J a n uよry , a n d  t h e  e x t r eΠe l o w e s t  a t r  t e r I B P c r a t u r e  w a s - 2 5  C i～―

35 C  i n  w i n t e r  a n d  e x t r e m e  h i g h e s t  a t r  t e m p e r a t u r e  3 0 C～40 C  i n  s u h m e F . T h e  m e a n  a n n u a 8

precipitation h 50-200EとIn(Fu Lt― Luo,1992).… rhis plant is cxpo8ed under water seress in

most of growing scason.As a desert evergreen plant,this pladt hasヤ ery strong toterance tO

low, tettperature,high temperature and tow humidity,which・ Shows this'Plant might hRWせ

some sPecial rncFph。10gy features and ecoこ―physiotogical characteristics(Liu Jtaqong,1982).

I t  i s  v e r y  n e c e 3 8 a F y  t O  r e s e a r c h  t h e  c c o一 Jn y S i O l o g i c a l  c h a r a c t e t t s d c s  o f  t h i s  p l a n t , W e  t i t t e  t o

show the water relatibns ofム .″り"gり′どr“S under controHed envirq「ment,        1

Matertats and methods

Ettperinental nateranig        。            と    '            _  ‐         ち

The seedg Of■ .″o何gorどr“s werげcol'ccted in 1991 frOn Turpan de8Brt re,モarch statiOn

which belonged to Xinitang lnsthute of Biology,Pedo10gy and Desert Research,Chinese A―

cademy of Sciences,and l●cateさ
や
in Turpan Basin with-87 meter3 altitude.The s● eds were

planted in Jandary;1992 in greehho」se of National lnstitute fOr Environmental Sttdics,Japan

EnviFOnment Agency.The,eedlings were trans,tanted in l,5 L pots cOntaining sand,after キ

～6 month.These potg were placed in grecnhotseiln 30/20でday/甲ight tempernture,60ハ‐

70,イ relative huttnidity and naturail iighte Whcn it is in winter with short tight,■dditionat

tighting were supplied 2-3 hours in order tO get enough itghting til■ e.These seediings Ect

twice irrttatiOn Per day and twice lい 。u1200中 10f4COmpOund nu十 高ent Sotution(Hyponex,

1000-fotd diluted)one weeL.The expeFirnental plants were seedlings of one― ―
year一

‐old Rnd

ヤith 70～ 80 cm height.

Experittnental ttnethods:

Transpintion rates of whole plant were measured using a electric bュtance(ME'I｀
'1｀
LER

P M 6 0 0 0 , m a d e  i n  S w i t 2 e r l a n d ) , t h e  w e i g h t e d  d a t a  w a s  r e c o r d e d  b y  a  r n i c r o c o m p u r t c r ( N E (「.
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PC‐-9801)every two minutes.In order to prevent evど poration of pots,sand,the pots were

sealed in a plastic bag before measuring。
'rhe measuring system of transpiration was de―

scribed by Li xiaoming(1993)。Therassimilating box were placed in artificiとi climatic calambとr

that can thange atr temperature froh 10～40C,rllad↓e humidity fFOm 20～80%.Water po―

tential of leaves were me,sured beFore starting measuring trans,iratiOn and at thc end oF

measuring transpiraiton,using a d,w point microvoitmeter(HR-22T.WESCOR,日 lade h

USA).The different water conditions or experimenta!plants were gotten by regulating ir‐

rigation tirnes.The teaves te,perature were heasured by three very fine thermocouple at_

tached to the back surfacと of three leaves ttt diffさren,positions. irhe value of leaves tempera―

ture use the mean↓ こlue of three teaves.The ail t●mperature in the assiElilating chamber was

set at 30C,the PAR was 400μ Em~ヽ
~1.
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l.The relations between water poten―

tial anl trangpiratiOn rates oF ieaves。

The water potential of leaves had a

ctose relationship with trattspiration

rate of leaves. The transpiratiOn

rate弔 。f leaves showed a decreasing

tendency with the reduction Of water

potentials.Fig. l shows tho retatiOns

between waler potential and transpi_

ration  rate  of  icsves  6f  A.

tial and water content o住 Be■ves.

力o″goどJr“s.           ・ |

Fig。 l The relatiOns between water potentia1   2.The rel▲ tto■s between water poten_

t  and′ trどnsptratiOn rate oF A.″ ひ″goどすollJ

The water content of te,ves had a c10sei.Felation with the wateF potenttal Pf leaveゃ .Fig.

2 shows・th,ir relation',etweCh Watゃr potenttal anギYater,Ontent of tttesyes of A.″り"ギ°′li・・″ざ

遼!ネl:ti謎寛斜把品:ほモ:猟::眠
tす
を提盤齢 ごとlr品:塔「革乱路試:

tial of leaves.Thと!もwest vatue of Ⅲater cbntent Ⅲas l.41 corresいonding the-3.6 MPa ol

warer potential of leaves.

3.The relati。■betwlen leayes temper,tur,and transpBr,tion r,tes.
'「
he one of the Functions of transpiration is to cool leaves temperature.Fig.3 showed the

atr temperature,leaves temperature and transpiration rate and thetr retationsさ Wl can see in

Fig,3 that the values of atr temperature is from 29.2C to 31.813,the teaves temperature is

from 28.lC to 32.9C.The differences of air temperature and l● aves temperatttre Were not

so large.But・we can s,e that there・wこre targe difference of the transplration rates,and tran―

soiration rates increase with the increasing oF(Ta―一Tl),The values of transpiration rates is

Ｄ．

ゝ

＼

＼

０
・

●

●
・

　

●
＼
＼

　
●



1期 季小明等:人工不境下沙冬青水分夫系研究

２
．
２

２

‐
・
８

‐
・
６

‐
・
４

合
ゴ
ａ

ｇ
Ｏ

ど
０
こ
ｏ
ｏ
虫
営
Ｓ
テ
　
●

（
Ｐ
）
２
ュ
Ｅ

＆

室

ド

カ

Ｓ

ｅ
雲

苫

己
Ｅ
Ｐ

お
ヨ

1.2

一
y=3.0691ゃ

‐0.50171x R毒 0。95174

2.4

●

●

●＼ ●

1.5'  2    2.5   3    3.5

Water Potentials(,MPa)

一一一yョ8.611ゃ 5.0643x R=0。9575

０
ロ 「辞 a 電|ぜ韓 辞求審

● 党
●

●

゛

●

about 6～ 7 mg/cm2h reSpondin目

sirrlilar ieaf.temperature and atr

temperature.This is because of the

difference of(Ta一 Tl)that rc_

spond  the  energy  batance  of

leとves,When the leaf is under wa_

ter stress,the teaf can not stpply

enough water for transpiration

that can c6ol leaf temperature.

Discussion

the reductiOn of water potentials,

Pa口lJ。(1983)showed the changes

between teaf water potential and

trarispiratiOn of cOrn and soybean,

Fig.2  The relations betvreen water potential     There ts no research repOrt on the

and water content of leaves ofム .″0,どο′どビ″s      retation々
between water pOtential

and transpi「ation rates of leaves of

ム・′″0″80′デビars ,this is because the■,

″o78goどすビ“s Onty distribute in smali
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Fig。3  The transptration rates under different

leaves temperature and air temperature.

・transpiration rate(mg/cm2h),◇leaves tempera―The spedal change characttttstics of

ture,□atr temperaturer
transpiration with water potential of

A.Prl。円gりrliご33S iS Slowiy decreasing

transPiration by the reductiOn of leaF water potential.Ltu Jia――qiOng(1982)showed that A.

″り':ど。′どr″s had a very strong water――holding power and thick cuticte ofleaf,that atso showed

the reason of slow decreasing transptration rate with the reduction Of lcaf water potenrial.

The rllatiOns between teaf water potential and leaf water content is very cOmplex.But i,1

our results ,there was a good linear retations between teaf water potential and ieaf water cOn_

tent.



干 早 区 研 究 ■4を

The relations between leaf temperature and transptration responded a energy bata nce of

leaf in certain air temperature and radiation intensity.When the atr temperature and radintiOn

intensity is stable,the lゃaf temperature wiH change with the teaf water statu母.The lear tem_

peratwre is ioweF・than atF temperature under good water condition with high transpiratiOn

rate.Under water stress,the leaf temperature is higher than atr temperature with a lower

transpiration rate.When the teaF temperature is near atr temperature,the absorption of ener_

gy Of leaf rnainty was used for ieaf transptration.In our experignents ,the transpiration rate

was 6～ 7mg/cm2h with thc PAR 400μ Em~2s-land the atr temperature from 29。2C to 31.

8C.If the radiation intensity and atr temperature is changed,the transpiration rate wili be

changed with silnilar ieaf temperature and atr temperature.
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