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B, FHAYEEE, MR-MERARNS TRLHA B, HYESERZRE
YA EMEY B2 A.

PRHEAR AR M Y R MR AR R S A o I — R S e B A A R SRR B
Kramer # I T — A HYERKHEEMF R EEFHER (B 1), BhaREYERHEK
BEFREBREHEYNEBEIBMRAERER, WEEEHREH AR E A EHLE
REN. BIRESERSREIRAE TR EYEEERE, AT R SR B By
R, MEMYESEEY, METRNEN, BNREEYEEEN SRR, By
MREHEHIFRFFTHYEBRBIBRNS B, PSRRI T EAREEIEE
168 Z Rtk .

EEYESERPRES, HYTRESEFNTRLNEE, BIEHREENFTZS
Z— WA AR EE TS T KR RRE, TEARS P UARBZRRANETR
KB, TRENEFM BRI R REX, Hit REe% BF BRE aREL W &
(Kramer, 1980) MY TRADAEMKBR, WRT EHRSEYI0 SENEN HEINRKE
WEX, EAEELRPHERE L.

—, TRESEEWEMIANETEFE

HYN TRYRNEREHEE, WbakEm. PRAER. KMNERTRKRB. £K,
RE. £HEE%S, RERNEEFSEBRBIBNEES RN, HIWENEMENG MR
TR T B RN B,

1. #ERY

HY%ER ERREETE, ENARRERF-EHNWE. EMETELGT, HYUH
HETES - ENEERREER, SREBEAR4 (KE) Zo (BEHR)+P(B EH), MR
BEERYEYERE, BYRESF LKW ¢ €, UENTREN P RKEGRK, Bl
MHREE LR ~ B, ~ HNEARE—-FEERATEH, TREHLF=.(1) HYE—
RRKEZAHEEN (—128-138) BEMULFRERZ (Jones, 1978; Morgan, 1977);
(2)RBERTTRERFY EWT U REEMYKSREHG B2EMEP (Turner, 1975); (3)
Ko HAERARNEERTYRGRENSE, HEEARRE (Hellebust,1976;Barnett
%, 1966; Singh %, 1973; Jager £, 1977),

RIFBEZAFHE L, BEHRET—ERBBEE-POEREE, EmmisbitRs
T Y. BB ERVEMYENTEISARBERE, —RAKAKSBLS £
MRERBD; ZERABABETEN. LHREX=EABBRELEEN, YRE—ELHETRY
EEEYUHPZ—RE, BERVERRREXREH, 7LI2EMHAMEEREW,
FRRBGMREA XA TEA ML KT, /HE, EHHM(Turner,1978; Redmann,
19765 Gavande, 1967; Morgan, 1980); AEMEYREWAIEARE WEIEE i/ FZE
S AIEZE R IF I TRk L2 & R IF M F R BRI 08 — Bk bk S THEBTER T,
BEFAVENZEPREEE (Jones, 1979); K4 Tl EITXMHEES L %R (Turner,
1978; Jomes, 1978); FSMEKE, M EMHW TEWB FFY B (Johnson, 1978
Turner, 1978), v
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BEENREEEBAETEAKS FTHRIEN T4 AR K, W4 A %5 MK
(Greacen, 1972; Hsiao, 1976; Meyer, 1972); #E&S4L K (Turner, 1978; Bea-
dle, 1978), #F—EHt AEH: Hf WAeET B 18 bk K, LMEBIE £uy Ko
(Greacen, 1972; Hsiao, 1976) HBEW A — W RBME: ET R LB PEK, &
KEWEYHBBERTEAMSES, WAES TR TRATEFL KT HME™ENEE
WARELER:; BEETHIEZL2ERENNEEIBRNERBERNETHRS,

2. BEERHRA

ETREEETHYRANBERNZPENNBRR. N TEERRBRBRNERRRBL
WERE, EEA (1) BEARASRN R EHK R (Boggess, 1976; Boggess,
1976); (2)MEARMENZHMH, WEHTHRRBDRBLOBEWIRT S467Y
Rys¥i%% (Stewart, 1977y Stwart, 1978; Todd, 1977)s (3)4HI VN THE BEE
HEERGTHWEELR —BABAMR (Stewart, 1977; Stewart, 1972) HHXN THER
B9 R A — R R IR,
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MNBERETELAMTRENERRESZMEME, BEREN ORI,
BEBRAE—MHLRBEENELR, MHARMMEERRD, BWATLEN—MFEE £TR
EBRERIEHFREARKNER (Levitt, 1980) /Eh—FrilF i &4 MR T fE7ES BFEY
PREBEHVYRNEN. REEAARHHBERRRENEIFELRERHPRER. &
ANEATHRBEIEW ARREP EHZE FE— AEHE LR HoOfHABIHER WER
(Hanson, 1977; Honson, 1979) . MREBTHEHMAR., BHMNEARHEE WLRER,
BHARLEE, EMXEFEL—SMUBRERNEERN.

3. SARMKE (Ludolow, 1980)

L HEERSILEEHEEAARE: —RSH Esel FHEE I (B Sem™ &
HAKESHM L EREBFENPDH) H—REAS R 734 (B cmS™ BH K
S7E 1 B ARPIREY B E R B0 NN AT RIS LB T S RIS HEE N E . KLEI 8RR
FREILFFER D, BURZ. BATHTH BRI (Auto-porometer) RWESILI,
SILRMEWM TR, R KN (feedback manner) H iE {3 KM (feed-forward
manner), AR R &S FLA Tk S R, BN RBERETH FREME TisA
)G, AL, KILXHRER LY AP BRFABTFrEFREKE. ERARNES
A ESHABEEAW RN, XFARBEFhFRNHHE, BAZKEEHELELERT
Sf. USKBE T, SIRSAXA, WEHFERBOKEHFTL RENL, MG Ik
Ft—p sk, HMWXARIEN “HERE.

ST R S R B UFE TR BUK R TR IR AOK, LRSS A R R BN A%,
AXE L RRSARET RENER. BEESKEE MM TKERL—ZHENRE—
RS, §iE D 9./8. BN, BIE—EHSSHMEET &) HTHRE (9. FE
By, BT S4B (g0 TR (9) ATLRNHEE R R IR X B[
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X5 R R AR R BB, R B R RILBHIE #—2 Rk (During, 19765 Schulze, 1975
Schulze, 1972) WA RINREELE RN FARTEIAFEERE, NHBFHHEY
AWk 58RO ZEmEES (Collatz, 1976; Simmelsgaard, 1976),

SAERXREX FREEARKERPERAR B XKEY, ShZHBKEEDREYH
BAREN TRRHEYEXBROEEPNEFEREERERNEENNEPER. KLRBR
KRR FHREEBSAA AN ZEMRUEYR TSRS RBLURRES WKLY, ETE4L
T e =AM A .

4. MRER

ETREHTHABREMEEERER (ABA)—BIAKkSTESIEAE ABAR
R (Wright, 19665 Milborrow, 1974) R40K4r 56t ABA 8] —4 85 BN K
TERE B, HEEWR TR, WRBBRKS TR, ABA e THRETERIKT.

TEGHE ABA ZRHEZEMNETERAALAAMYG MBS KW EE. LRIEH. 4
T ABA WK EX WS BFHMSEF RS XM (Mittelheuser, 1969; Jones,
1970)s Bz B ABA BEMEMEMERILKREZRE BHOH FHFHE, T HH ABA Bt
RESILEM (Tal, 1974); ABA Wl R E TR AL A EHZEMIRK LI X FpasFh
BEHEREWRX KT, THEMSME ABA BXMBAE BT (Tal, 1978),ABA 3
SALAWIGE SRR EEE M T ®BOKKEES, RN XBSTHFKBNEL. XFHTHE
METEFH THRFERWEGEIBELARTLH,

TEREMBENERCQHEMNFER=EBIE (Ttai, 1968), @3 HMUE M ZB &%

(Ben-Yehoshua, 1974) BshF A {2t MAERFSILIFH, B SILAN T2 ABA il
W FILRMIER,

5. CO.%4HBEMBHF (Osmond, 1980)

KB TR, XEERZAWHERERN. —BESILEE, WATRAXEMHERB CO
AT ZRIESILHE, HHTERINA CO, M TEERE &% RS BRERL
WRER . WL KRE TR AN, B4R ki—Em CO, W, 4 FiE ¥ rmm
R EN N —ABE S W XM TFRERG RGP EAER —HH,

12 C P e mMRERS®E (PCR) MerFHABRE IR (PCO) M T+
RXAERRBRAEERE., XFASEH RUBP #Bi—SbBHES (B 2), 4 CO, #1
O, WIERE THMITEEN BB, BN C, HYN RARAET CO, &4 TR, HE& kR
BB REESR (Krause, 1978), T A LM fE R A &K i CO, Bitk (Cornic,1978;
Powles, 1978) HMBETRELMLHT, KILXMHE, ¥ PCR-PCO EHELH A# CO
BRAERB L TR CO. WE R THMEA, LA B B dk#E K 43 5 G DL T R BB AR R
HIEM.

C.HYHhHAANR AR, C My W4 RUBP R—%/LE, L RF£L PCR
-PCO ¥ ity B, KT ARES: C, MYIRHAEMN AR+ F >4 CO,, B C, MY EER
B4 A PCR-PCO B 3F iy MS. PAILRI87E C, MYk M B340 B3R CO, B K45
e i 3 P Y R M AN SR B R P B R R e R S (B 3)EE M MR HBENE
WiEdE.

ERRBARBHEY S (CAM MY, ENWKAESTE HEXLAN. 7£% LESRR
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FEBRREES R A SN IR CO,. FEMSBHINE, R MBERMH CO,,
FiEx PCR-PCO R KEE. FMAXRERRRE CO, B —ARF. UK LKMXH,
¥RMIER)E, PCR-PCO RERB A FE A CO, BB UL TR £, HE BRESR
e C, k4TI ESIL AW T4 CAM 6% % Osmond, 1980, X Hi% G E
Yy — Rl B PR 25 R, T E el T RFT,

C
4 Ce
“REEE co, 7‘ ,
; -0, ARB LAY
CO;

ATP
ﬂ&fmm ﬁﬁg\\_—’//ﬁﬁm
I} AR L3 g i p]]
Bz C,#¥%d PCR f1 PCO RRmEL B3 C.HEyHAsmEmnes
WEmEZ ARk

b, RPN TROEN F, BPASMBEREEZEY, FERTZRMHAL, MB
IeK Syt £ MZE BT R R AR FRIEET T XHEBENESGEMENEs, FRTT
BEATRSKSFHAZEOTTRERSEH, BHENEEAEHMET. BERMEL,
BEHSMEF AN ERERT ST HCEMHRSAE, £ —4ATHLCESEHAEEEE
Tfbiide, HBMTIHAMEH, FREHMERENS, EX—MIESEHE N HBAE
HEARMEZMYHN3 % B OARNNREAR T ER. ER—ATELEEHHE
BEMEMYIE S Begg, 1980, FHILMAFIEMFETFAEXEIES L% BHEK
REEW, NFEMEE L RWTEENES.

T, Y B Ry LA RR

HEjfEwiiE =My (stress physiology) IFLIIME (stress resistance) —fk4r it
W (stress avoidance), [¥i¥#E (stress tolerance), B AF#:(strain avoidance),
WA (strain tolerance), WSTR[k (strain reversibility) fIN B E (strain
repair) X JLE M TYHZ P BAE. stress Fil strain, stress NN T B&IH5]
B — RS 1o LRI ER T HEYIFTHEMAY ™= 4 2B L SR 851 1 iR B,
WER AR, T8, ®K, REMGEYSSE. T strain JKER 51 fEHTFHHEK
BRI, AOLIRN R B TRAFES I ERBELS, WS EH.,
Rt L EENE. LRBEFHHSENLRME 4,

BLU 2 Y IR B A D R R HARE . B AN, — RS, MEg
TEFF RS A P AR 0 e 2 L B AR, AT A TR P SRS I FE s R
WP, WARR AR T RS R A SR SRR E. X T Ik BX—
BAEWMNRR, — BN, ZRMNAEE, BERR B 1 T BT & B R 2L,
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S8R, THEEREZMRENENEST. EXTSRETEEMEEEE. B
SLRBRVEGUB MR 4 RSB, R, BNARHE, NAEWHEBMNEEE. XIERSES
AR, MEERRERRRAT. ERANEYRIEMLEER, Ry LR
pudid, MHEYLETARANEENBRRLETARNERRESRIUA S EEERT, #Y
EIBUM AR SUR VT AR K o

(stress resistance)
|

r 1
L. Bt it
{stress avoidance) (stress toleranee)
I l =}
2. @RIAEH o B
(strain avoidance) (straintolerance)
{

f
3. BEAA 4.&%@5

(strain reversibifity) (strain repair)

B4 EYPERREEL FAGRR

TP SHRES T AEY BN RRX A TAREE (Levitt, 1980),
Hitk (resistance)=4pJ; (stress)/BAE (strain)

Pty & T SIS A XS T4 Yy 10 g EE 7 AL W0k 30 5 517 8 R BT 4t I S B Y 7
TR AERT, MERDRRETHOHTE, N, FiElK, CHYN TR
R, SHEEELETEMNSSHNBENTR. RTEREEYHIKSBERERN
iR,

BRAMEANHEYESENEMTEABERELE, TEIHYHBEEERTELER 4K
%, EFXEZHERHY. BRARKNBEERE - 2EWHY, EiEEHNEKYETH
FRESEETAHNTEAZETEETEHK. TERSZRWESFHBE TR, T
BBt MTRENEEE, B3AERKEN, ARREK, REKFE, o TEE
Bi ik KAFRRMARE, HANE 18, FSNEESASKLA, KBEERR, C.M
CA RV &K CO, BRALEHBREAMTETERHT, BT BMR i/ B 8IKHK
¥, FHEYEERB/NINENTRAEYTRENE. SLARRARY, BEEVER,
ABA ¥ ER, MC, #HY CO, hMBREHM CAM WESHREEHY RETHY TR
NARREEENER, T SrERN T4 X R T LN AR R R, L E a5 MR,
FNMERYRTEEHBRE LYNZBERAFTHFAN ATENENESRARZHMH,
R -FTFRELATHAERERETHYUKRNEMH, EETEENERRKEEIE K
HAREABRMEETHNR, MREVALKEBEE,

HYESERNTREER SRR R PR ke, TERSXEERBRIEK.
HYEEZEERENSTFRPEATE LERES, BESHEYEBRBIEYRFAF L
HENAR, ERERRELL AR BEA, SEBHAREMZELTEYHERE,
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ON THE STUDY OF DROUGHT ECOPHYSIOLOGY IN PLANTS

TANG ZHANGCHENG

(Shanghai Institute of Plant Physiology, Academia Sinica)

Crop plants could rarely attain their genetic potential yield because of environmental,
limitations especially lack of water. About 289, of the world’s arable land is subiected to
drought stress. The worldwide losses in yield by water stress probably exceed the losses
by all other causes combined. Plant water deficits affect every aspect of plant life inclu~
ding photosynthesis, respiration, absorption of water and mineral elements, growth, develop-
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ment, reproduction and so on. The present review mainly introduces some of important
recent aspects in plant drought—ecophysiology: such as osmotic adjustment, ways of osmotic
adjustment, factors affecting osmotic adjustment, benefits and limitations of osmotic adjust—
ment; metabolic causes and probable orles of proline accumulation; two manners of sto-
matal responses to environmental drought (feedback manner and feed-forward manner) and
their adaptive significances; changes and roles of abscisic acid and other phytohormones;
different ways and adaptive significances of carbon dioxide recycling in C,, C, and CAM
plants, and shife from C, photosynthesis to CAM when subjected to water stress. In
addition, four basic types of stress resistance in plants (stress avoidance, strain avoidance,
strain reversibility and strain repair) and the relationship between stress resistance, stress and

strain are also described here.
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