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Abstract; In China, wheat is next to rice the second most important food crop. It is mainly planted in semi-arid and semi-
humid areas, and drought is its greatest stress. Drought siress can cause a series of physiological, biochemical, and
morphological responses in crops, which has been extensively studied. However, questions remain regarding effects of stress
relief on subsequent crop growth, and whether the adverse effects of the stress on the crops can be eliminated. The Triticum
aestivum (AABBDD) is a polyploidy of different sources ; it has three groups of chromosomes, A, B and D. It was obtained
by hybridizing Triticum dicoccum ( AABB) with Aegilops tauschii (DD). This experiment therefore is designed to study
changes of photosynthesis and WUE of wheat of different ploidy under changing water environment, thus providing a
theoretical basis for studies on water-saving, drought-resistance and seed-breeding physiology of the wheat.

In this research, net photosynthetic rates of wheat of different ploidy all decreased in the course of the drought. That of
the A. tauschii began to drop obviously when the FRWC (field relative water content, FRWC = field water content / field
water capacity X 100% ) was 44.1% and to 73. 1% of that of the CK; That of the 7. dicoccum began to drop obviously
when the FRWC was 25.8% and to 83.3% of that of the CK, and that of the 7. aestivum cv. yumaid9 began to drop
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obviously when the FRWC was 23. 6% and to 65. 6% of that of the CK. After rewatering, photosynthetic rates of the
experimental groups all recovered, albeit to different degrees for wheat of different ploidy. Two hours after rewatering, net
photosynthetic rate of A. tauschii rebounded to 77.5% of that of the CK; net photosynthetic rate of T. dicoccum climbed to
75.3% of that of the CK, while net photosynthetic rate of yumai49 shot to 102.4% of that of the CK, indicating a strong
post-drought ultra-compensation effect.

In this experiment, leaf transpiration rate of 7. dicoccum decreased more rapidly than net photosynthetic rate of this
variety. On the third day of the experiment, when FRWC was 47. 6% , net photosynthetic rate was 99.7% of that of the
CK, while transpiration rate had dropped to 90.3% of that of the CK. This is an important drought-adapting mechanism.
But transpiration of A. tauschii did not show a similar adaptation. WUE ranking at leaf level was T. dicoccum > yumai49 >
A. tauschii while water was normally supplied; WUE of T. dicoccum and yumaid9 was respectively 14. 7% and 5. 1%
higher than that of the CK when the drought-rewatering treatment was applied. However, WUE of A. tauschii did not rise.
At present, only primary researches have been conducted regarding photosynthetic physioecological responses of wheat of
different ploidy to drought and rewatering treatments. The biochemical basis of these responses remains to be discovered by

further studies.
Key Words: wheat; drought; rewatering; photosynthesis; transpiration; WUE
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Table 1 The changes in environmental factors on the course of measurement (It was raining on the sixth day, no elements were measured)

FH Lem Fif [B] Time(d)

1 2 3 4 5 7 8 9 10 11 12
{8 & Temperature( °C ) 24.1 17.2 16.5 17.2 19.1 16.1 16.2 20.0 22.0 14.0 18.7
PAR (umol/(m?:s) ) 850 700 700 950 185 1300 900 1100 1100 850 800
FANHEE Relative water content(% ) 19.9 53.8 58.3 41.0 29.9 41.9 51.9 60.3 55.2 48.0 54.2
AhFL CO, (mol/mol) 411 416 400 400 293 403 385 398 415 397 390

TREME AR SH AN SKBHBLINR 2, NPATLIEH, A HILHT5E 10d,B.C 43t
17 12d, ESKRIE R, A XA B T BAXT S KB AMRIFE 70. 0% 24 , L WHIZE 7 K, At HHIEFK
BREOSEMEKEE 17.3% 858K, LB EKEREBIX R EIKF; B-t H XS KBRS 8 XA
21.2% , BOKJE PR EZ BIRTRREG/KF 5 C-t 2 H3EARSS S /KB 7225 8 Ko 18.6% , K Gtk B 2% B K F

£2 FEMEAIEDEATEAXNEKBHEL(%)

Table 2 The changes in the soil relative water content of every group on the course of drought and rewatering

Kb Treatment iR Time(d)
1 2 3 4 5 7 8 9 10 11 12

A-CK 69.5 73.8 72.5 72.9 71.2 69.6 69.0 69.0 68.7

A-t 69.5 57.6 44.1 30.1 18.4 17.3 71.8 72.3 68.4

B-CK 68.0 73.8 71.1 71.1 70.9 74.2 69.2 69.6 69.5 66.3 70.6
B-t 68.4 60.8 47.6 38.1 29.0 25.8 21.2 69.3 70.1 66.9 69.7
C-CK 69.5 73.1 71.6 71.2 73.2 74.2 70.2 68.5 68.0 67.3 69.3
C-t 71.6 61.9 49.1 37.0 30.1 23.6 18.6 68.8 70.3 66.9 69.9
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9:00 ZB T REHE. At HEEAERE EIF ELBIE 2 RILREH 11.5% 85 38T M, 2 KA
W IXTHREN 28.3% o BUK 2h JEHOE A BB AXT IR 77. 5% , 55 8 RIKREAXTIRE) 93.7% , 55 9 K%t
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Fig. 1 Changes in leaf net photosynthetic rate (a), transpiration rate (b) and water use efficiency (c) of A. tauschii during the course of drought

and rewatering

ar #RE K5, TR ar representing after rewatering, same as below
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Fig. 2 Changes in leaf net photosynthetic rate (a), transpiration rate (b) and water use efficiency (c) of T. dicoccum during the course of drought

and rewatering
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Fig. 3 Changes in leaf net photosynthetic rate (a), transpiration rate (b) and water use efficiency (c¢) of T. aestivum var. yumaid9 during the

course of drought and rewatering
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