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ABSTRACT

In order to examine the impact of drought stress and re-irrigation on chlorophyll fluorescence parameters and
physiological traits of three wheat cultivars at five levels of irrigation, an experiment was performed in a factorial
arrangement with complete randomized design in three replications. The traits comprised of chlorophyll fluorescence
parameters (Fo, Fr, Fy and F,/F,) and physiological characteristics included relative water content, leaf temperature
and relative content of chlorophyll were measured .The results showed that the relative water content and chlorophyll
relative content were decreased but leaf temperature was increased under drought stress. Similarly, the chlorophyll
fluorescence parameters F.,, F, and F,/F,, increased but F, decreased under drought stress and these changes in
tolerant cultivars were less severe than susceptible cultivar. The re-irrigation treatment caused these traits in the
stressed plants to be similar to normal conditions, where it was lower for susceptible cultivars than the resistant
cultivar. The results of correlation among all traits showed significant positive and negative relations, that the highest
indices was recorded between Fm and Fv parameters (r=0.991**) and between F,/F... and Fy (r=0.926**).
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Table 1. Mean square of traits in three wheat cultivars and five levels of drought stress and recovery

SAY

Mean Square (MS)

df

Fo Fm Fy FuFm SPAD RWC Leaf temperature
Cultivar 2 21.96ns 11488 124377 0.005™ 10.99” 0.317 485"
Stress 4 458.48™ 4654™ 7996™ 0.002" 42.10" 1.627 19.23"
C*V 8 13.51ns 877" 982" 0.0003™ 2.657 0.117 0.90™
Error 30 7.89 39 51 0.00005 0.70 0.013 0.27
CV% - 3.07 1.65 215 2.7 2.25 2.36 3.42

ns, **: indicate non-significant and significant at 1% level.
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Table 2. Mean comparisons of Chlorophyll fluorescence parameters and chlorophyll relative content (SPAD)

Chlorophyll fluorescence parameters

Cultivar Stress = = = FIE. SPAD
Control 252g 1480ab 1228ab 0.8300ab 38.7b
70% FC 265hcd 1458cde 1193de 0.8183fg 36.1cd
Zagros 40%FC 271ab 1454de 1183ef 0.8134gh 34.0ef
R70%FC 254fg 1481ab 1227ab 0.8287abc 38.4b
R40%FC 258defg 1473bc 1214bc 0.8246bcde 35.6de
Control 252g 1490a 1239a 0.8309a 39.5ab
70% FC 260def 1465cd 1204cd 0.8223ef 37.7bc
Dez 40%FC 268ab 1436fg 1169fg 0.8136gh 35.9cde
R70%FC 255efg 1481ab 1226ab 0.8276abcd 39.7ab
R40%FC 260def 1473bc 1213bc 0.8234cdef 38.4b
Control 253fg 1471bc 1218bc 0.8278abcd 41.3a
70% FC 261cde 1425¢ 11649 0.8168g 37.6bcd
Marvdasht 40%FC 273a 1375h 1102i 0.8015i 33.0f
R70%FC 256efg 1445ef 1189de 0.8231def 39.3ab
R40%FC 264cd 1389h 1125h 0.8097h 37.6bcd
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Figure 1. Mean comparison of relative water content of three wheat cultivars under drought conditions and recovery




VA5 s o) 5,Led FA 8,08 oolnl oely; OLS psle ¥f

a

b b ab
N . s
Q de =
o e -
—_
8 | HControl
[~
s L E70%FC
[=9
£ —  B40%FC
e
= OR 70%FC
[-*) N
— \ | BR40%FC

NN \\\ 12
Zagros Dez Marvdasht
Cultivar

o,bgs s )lal 5 (Sis i 8l cou paiS o) aw I sles duslie Y Ss
Figure 2. Mean comparison of leaf temperature of three wheat cultivars under drought conditions and recovery
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Table 3. Traits correlation coefficients of three wheat cultivars under drought conditions and recovery
RWC Leaf temperature SPAD Fo Frn Fy Fu/Fm
RWC 1
Leaf temperature -0.847™ 1
SPAD 0.808™ -0.711" 1
Fo -0.848™ 0.760" -0.779" 1
Fm 0.778™ -0.748" 0.533" -0.678™ 1
Fy 0.830™ -0.788" 0.604™ -0.770™ 0.991™ 1
Fu/Fm 0.896™ -0.826™ 0.732" -0.926™ 0.903" 0.952" 1

**: indicate significant at 1% level.

el 0oy Y ozl o jo ls e Basas LS s



0

e loasls o)bes kol s Jad el o (Sas a5 il o) Sen 5 (6 peais

5 Sy ol e Glgie malS cel Sas 15 5 (G5 Az
5,bg0 kol b Koo (s 5l i S sles il GRS atde odelCawdd =l a4 4y b
6ol 9 b oad g uSoslul Glaw (25 cov lals ol Cel pwyp 090 slapd, den o Sis
O ooy pl &S wal Kooy Jly dals a W FFm g By Fo sloasls (il o Fo a3l
S Sdg o o 3 50 o Jloy Laalpd 4 Slio 5 008l Jemie slaed) )3 s pdy et cnl s
B9 feS w515 9 50 Jeie slap$) & Jleel Geizmed 390 jeS J S Lyl 4 S 50
REFERENCES
1. Altinkut, A. K. K., Ipekci, Z. & Gozukirmizi, N. (2001). Tolerance to paraquat is correlated with the

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

traits associated with water stress tolerance in segregating F2 populations of barley and wheat.
Euphytica, 121, 81-86.

Emam, Y. (2011). Cereal Crop Production. (4 th ed). Shiraz University Press. (in Farsi)

Farooq, M., Wahid, A., Kobayashi, N., Fujita, D. & Basra, S.M. (2009). Plant drought stress: effects,
mechanisms and management. Agronomy for Sustainable Development, 29, 185-212.

Hasibi, P. (2007). Physiological study of cold stress effect in seedling stage of rice genotyps. Ph. D.
Thesis. University of Agriculture and Natural Resources of Ramin, Iran. (in Farsi)

Hoseinian Khoshro, H., Taleei, A., Bihamta, MR. Shahbazi, M. & Abbasi, A. R. (2013). Expression
analysis of the genes involved in osmotic adjustment in bread wheat (Triticum aestivum L.) cultivars
under terminal drought stress conditions. Journal of Crop Science and Biotech, 3, 173 -181.

Hosseini Salekdeh, G.R., John, R., Boyer, E. & John, M. (2009). Conceptual framework for drought
phenotyping during molecular breeding. Trends in Plant Science, 14, 1360-1385.

Johnson, R., Frey, N. M. & Dale, N. (2002). Effect of water stress on photosynthesis and
transpiration of flag leaves and spikes of barley and wheat. Crop Science, 5, 728-731.

Keshavarz Nia, R., Shahbazi, M., Mohammadi, V., Hoseini, GH., Ahmadi, A. & Mohseni Fard, E.
(2014). The impact of barley root structure and physiological traits on drought response. Iranian
Journal of Field Crop Science, 45, 553-563. (in Farsi)

Legg, B. J., Day, W. D., Lawlor, W. & Parkinson, K. J. (2000). The effects of drought on barley
growth: models and measurements showing the relative importance of leaf area and photosynthetic
rate. The Journal of Agricultural Science, 92, 703-716.

Lotfi, R., Pessarakli, M., Gharavi, P. & Khoshvaghti, H. (2015). Physiological responses of Brassica
napusto fulvic acid under water stress: Chlorophyll a fluorescence and antioxidant enzyme activity.
The Crop Journal, 3, 434-439.

Ma, B. L., Morison, M. J. & Videng, H. D. (1995). Leaf greenness and photosynthetic rates in
soybean. Crop Science, 35, 1411-1414.

Mamnoei, E. & Sharifi, S.R. (2010). Study the effects of water deficit on chlorophyll fluorescence
indices and the amount of proline in six barley genotypes and its relation with canopy temperature
and yield. Journal of Plant Biology, 5, 51-62. (in Farsi)

Maxwell, K. & Johnson, G. N. (2000). Chlorophyll fluorescence-a practical guide. Journal of
Experimental Botany, 51, 659-668.

Moffatt, J., Sears, M. R. G. & Paulsen, G. (1990). Wheat height temperature tolerance during
reproductive growth. Evaluation by chlorophyll fluorescence. Crop Science, 112, 881-885.

Morris, M. L., Blaid, A. & Byerlee, D. (1991). Wheat and barley production in rainfed marginal
environments of the developing world. Journal of Agricultural Science, 137,139-145.

Rajaram, S., Van Ginkel, M. & Fischer, R.A. (1994). CIMMYT’s wheat breeding mega-
environments (ME). Proceeding of the 8" International Wheat Genetics Symposium, China
Agricultural Scientech, Beijing, China, pp.1101-1106.

Ramzi, B. & Morales, F. (1994). Chlorophyll flourescens as a possible tool for salinity tolerance
screening in barley. Plant Physiology, 104, 667-673.

Reynolds, T.L. & Jordan, D. (2009). Abscisic acid enhances the ability of the dessication -tolerant
fern Polypodium virginianum to withstand drying. Journal of Experimental Botany, 269, 1771-1779.
Siva, M.A,, Da Silva, J.A. & Sharma, S. (2007). Use of physiology parameters as fast tools to screen
for drought tolerance in sugarcane. Brazilian Journal of Plant Physiology, 19, 193-201.

Vaezi, B., Borman, V. & Shiran, B. (2010). Screening of barley genotypes for drought tolerance by
agro-physiological traits in field condition. African Journal of Agricultural Research, 5, 881-892.
Zamanian, M., Syadat. S. A., Fathi, GH., Ghogan, R., Jafari, A., Bakhshandeh, M. & Moghadam, A.
(2013). Application of Chlorophyll Fluorescence Attributes in Selection for Cold Tolerance in Some
Clover Species. Seed and Plant Production Journal, 29, 251- 267. (in Farsi)



