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Table 1 Change of F...F,,F, under different planting models and different water treatments

AR g . -
Planting method Treatmem " ‘
w 0.528+0.010 0. 098 0. 001 0.430+0.011
A D 0.480+0.015 0. 098+ 0. 001 0.382+0.015
w 0.516£0, 007 0.097+0. 001 0.419+£0. 006
B D 0.445£0.009" " 0.099+0. 001 0.346+0.009" *
w 0.483x0.010 0.08140. 005 0. 402+0.014
AB-A D 0.43240. 004" 0.09540. 003 0.33840. 004"
AB-B w 0.481+0. 236 0. 085+ 0. 004 0.39610. 022
D 0.480+0. 006 0. 095+0. 005 0. 385+0.010

E:AB-ABBRHARTHA BH.ABB RSB FATHBMEM «» XR0.05 K LHWEREERE. » » RR 0O KFLHEREE

L RPHEFRN TR HFER (=15, FEA.

Note: AB-A means A which mingled with B.AB-B means B which mingle with A; * means dilference at 0. 05 level, * * means dillerence

at 0. 01 level. Figures in table were Mean+S$td. Error (n=15). The Following tables are the same.
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Table 2 Effect of F./F,.F./F, under two

planting models and different water treatments -

VN

Planting ’lélbﬂf_ﬁ‘it F./F., F./F,
realtment
method
A w 0.815+0. 005 4.405+0. 149
D 0. 79510, 005 3.886+0.129
B w 0.813+0.001 4.346+0.034
D 0.778+0.005** 3.505+0.096" "
w 0.831+0.012 4.98610. 420
AB-A
D 0.78140.006" 3.572+0.115"
w 0.82340.009 4.6933:0.279
AB-B
D 0.801£0.013 4,075+0. 319
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Table 3 Change of gN and ¢ under planting

models and different water treatments

Lk WZEN

: B F 3
Planting %eiﬁi gN qlP
method
A w 0.518%0.011 0.649+0.004
D 0. 48940. 003" 0.639£0.002
B W 0. 555£0. 003 0.671+0.003
D 0.5224+0.009" " 0.633+0.003""
w 0.502+0. 008 0. 660+0. 007
AB-A .
D 0. 478+0. 011~ 0.637+0.003" "
w 0.555%0.012 0.67110.004
AB-B
D 0.51740.005* > 0.6680+0.004
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Table 5 Change of the P,,C,,T, and WUE on varieties of wheat under different water treatments

Plar R iy r. ¢ T, WUE
w 15.93+0.197 0.145+0. 003 3.20+0.050 4.98-+0.032
A D 13.03+0.132" " 0.120+0.002* " 2.27+0.143° 6.06+0.321""
w 14.77+0.070 0.128+£0. 003 2.82+0.534 5.26+0.090
B D 12.97+0.075° " 0.118+0.002" "~ 2.46+0.112" " 5.43+£0.268
AB-A w 15.61+0.165 0. 140£0. 001 3.194+0.024 4.90+0. 064
D 12.90+0.121" " 0.108+0.001" " 2.414+0.043" " 5.40+0.151° "
ABB w 14.50+0. 364 0.123+0. 002 3.13+£0.023 4.65+0.151
D 13. 60£0. 249 0. 119+0. 001 2.88+0.042" " 4.73+0.111
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tance achieved with 4— 7 d delayed latent period and 82. 9% suppression of average severity in tobacco
plants treated with a solution of chito-oligosaccharides at a concentration of 50 pg/mL. In ELISA-DSM as-
say chito-oligosaccharides were shown to be able to inhibit multiplication of viruses in infected plants. The
OD value in inoculated leaves (10 d after inoculation) from chito-oligosaccharides treated plants was
0. 400, which was equal to 23. 0% of that from untreated control plants,and 0. 190 in fresh leaves from
treated plants,or 38. 7% of that from untreated control plants on the same conditions. In local lesion assay
the number of local lesions per half-leaf of N. glutinosa infected by TMV inoculum from detached leaves of
tobacco treated with chito-oligosaccharides, was largely reduced. For example,in the assay with detached
inoculated leaves (10 d after inoculation),the average number of local lesions was 9. 25 in chito-oligosac-
charides treatment,or 19. 5% of that in untreated control,and in the assay with fresh leaves only 0. 63 local
lesions produced in chito-oligosaccharides treatment,equal to 25. 0% of that in untreated control. The re-
sults obtained from two assays revealed that treatment with chito-oligosaccharides effectively inhibited
TMV multiplication in tobacco. Besides,it was found that molecular weight of compounds did not influence
the inhibitory effect contrast to treatments with chito-oligosaccharides (low molecular weight) or with chi-

tosan (high molecular weight).
Key words : tobacco; chito-oligosaccharide ;chitosan ;systemic induced resistance; TMV ; virus multipli-

cation
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Effect of water stress on chlorophyll fluorescence parameters
and WUE of wheat under different planting models
GONG Qing-zhu',Li Jin-yin',XU Bing-cheng®,LI Feng-min’,ZHANG Hai-bo'

(1 College of Life Stience,Northwest A &. F University,Yangling Shaanzi 712100 ,China;
2 State Kev Laboratory of Suil Erosion and Dry-lund Farming (Institute of Soil Eroston and
Water Conservation Chinese Academy of Sciences,Yangling +Shaanxi 712100,China)

Abstract ; The chlorophyll fluorescence kinetics parameters of two varieties of wheat (A,a new vari-
ety;and B,an old variety) that were dealt with water stress in single seeding and mixed seeding were mea-
sured in its anthesis by Imaging-PAM chlorophyll fluorometer in this study. The result showed that under
water stress,the F,,,F.,F./F,,F./F,,qN and gP of the B cultivars with weak drought-resistance and rela-
tive excessive roots were decreased dramatically ,but there were no obvious changes in those parameters of
A under the condition of single planting model. But under the condition of mixed planting model the param-
eters of cultivars with strong resistance and lesser roots decreased obviously contrary to B. The WUE (wa-
ter utilization efficiency) of A increased obviously under two planting models. The result indicates that
with water as dominant factor in the dry land,under the single planting model.the cultivar with excessive
roots faces the drastic competition of inter-individual, so the drought-resistance of colony is relatively
weak , whereas the cultivar with lesser roots have a relatively weak or even no competition of inter-individu-
al and the drought-resistance of colony is strong. The stress is severe when the cultivar with lesser roots
suffers the water competitive stress from the cultivar with excessive roots under mixed planting model.
Therefore,it is our aim to choose and cultivate the cultivar with lesser roots and higher WUE in the future.

Key words : water stress;planting model winter wheat ;chlorophyll Fluorescence ;water utilization effi-

ciency (WUE) ;photosynthesis



