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Table 1. Mean squares of waterlogging stress and variety on some morphological traits of sugarcane
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Table 2. Mean comparisons of waterlogging stress and variety on some morphological traits of sugarcane
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Table 3. Mean squares of waterlogging stress and variety on some physiological traits of sugarcane
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Table 4. Mean comparisons of waterlogging stress and variety on some physiological traits of sugarcane
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Table 5. Correlation coefficients between shoot fresh weight and other morphophysiological traits under stress

conditions
\ Y Y ¥ 5 B v A q ye
\ \
Y YA \
Y NAVA -ya¥ \
¥ - [5eA -Javse -+ [O¥) \
) SAALN Jy¥a - [5\8 NS \
s <JAY AN Biai - v -« [aAY \
% < IvYY - XY <[$A- - JAe¥ -./aa¥ AN \
A <JAYR - \AY V¥ - VYD - /250 ./aa- a5y \
3 N -.J¥Ys NING - [sv8 -./a50 20+ Javs -1200 )
\- Ay Yy </A¥D - VoY -./ary [AAY - [300 < [AAY AR \

b Jdg)lS (V) @ Lo IS’ () Sp2 ormsd Cagh slgima (8) S 2 o0 5 Spo (F) 2lsn sl 39 (F) i) (V) k) 036 039 (V) olom slaplil ol

(Ve) clasa, colun 8) 3555 (A)


http://dx.doi.org/10.52547/jcb.14.42.197
https://jcb.sanru.ac.ir/article-1-1305-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.42.197 |

Yoy

el S5 gl g gl (guge g ¢ Eolodls W (32 )
VE) ol JFY o)led /pasli Jbo /el ool ool aslitags,

PCA - Biplot

Dim2 (17.3%)

!
2- : CP48-103
!

72‘.5 0‘0 2‘.5
Dim1 (77.1%)

o slaplil o3 (s (RFW) ady o3l ()5 25 Ll ) 1S (sl ly Sijglsniadsd )50 Slao Mgl Jlaged =) JS5
6).} u_u.M.} u.}}‘o) d]ﬁm ‘(SC) d‘d))9) wl.&.&’ ‘(LM) LQJ)J 09 LS)A z(AFW) U"‘?’b L;me) b)l) U)9 ‘(H) &l.m) ‘(SFW)

(Car) 1545,5 (Chlb) & Ls,IS (Chla) T LIS (RWC)
Figure 1. Sugarcane varieties morphophysiologic triets biplot view under stress conditions. Shoot fresh weight
(S.FW), Root fresh weight (R.FW), Height (H()J, Adventitious root fresh weight (A.FW), Leaf mortality (L.M),

Relative Stomatal conductance (S.C), Water Content (R\(/%C)), Chlorophyll a (Chla), Chlorophyll b (Chlb), Carotenoid
ar

5 adyy ol gy GRIBl S Bl Sl g By Ll 5 et
olS S5l ozl dlex 5l Ll slaady; (655 S5 Clic @) By G5 GNSEE Siagh cnl

@ Aly dw gl ple gl 3 e @B s 4 (L 5w saalie Sas laaly (Sajglssidsyse
5 CP69-1062 (slac g 39s poloce By 25 (slooysd  olis)| il .cuiS bles yodiar 6 ol (i3 lej oe
5 js CPAB103 iy 5 b awslis 55 CPT32L  lacSy oy Spn ialiil 5 colop csloplsl o g9 5 obS
lio g 6o Gl 28 Sl By SIS @ Cond gye gladile 0 el Grizen 5 A5 Cov plalS
oS CPAB-103 ajly b awolie 1o Lol (S5gdnjdgdyge colin (sjttmgd (slaopSs, tals asle (Sojglgsd

8.
9.
10.

S S o 5 S o5 e il das ] Sy e gl Slyee 5 Gl

&l
Afkhami Ghadi, A., F. Habibzadeh and S.J. Hosseini. 2021. Evaluation of Rice Genotypes from
Crossing based on Salinity Stress Tolerance Indices. Journal of Crop Breeding, 13(39): 108-121 (In
Persian).
Arnon, D.I. 1949. Copper enzymes in isolated chloroplasts. Polyphenoloxidase in Beta vulgaris. Plant
Physiology, 24(1): 1.
Bajpai, S. and R. Chandra. 2015. Effect of waterlogging stress on growth characteristics and sod gene
expression in sugarcane. International Journal of Scientific and Research Publications, 5(1): 1-8.
Drew, M.C. 1997. Oxygen deficiency and root metabolism: injury and acclimation under hypoxia and
anoxia. Annual review of plant physiology and Plant Molecular Biology, 48(1): 223-250.
Else, M.A., D. Coupland, L. Dutton and M.B. Jackson. 2001. Decreased root hydraulic conductivity
reduces leaf water potential, initiates stomatal closure and slows leaf expansion in flooded plants of
castor oil (Ricinus communis) despite diminished delivery of ABA from the roots to shoots in xylem
sap. Physiologia Plantarum, 111(1): 46-54.
Folzer, H., J.F. Dat, N. Capelli, D. Rieffel and P.M. Badot. 2006. Response of sessile oak seedlings
(Quercus petraea) to flooding: an integrated study. Tree Physiology, 26(6): 759-766.
Gilbert, R.A., C.R. Rainbolt, D.R. Morris and A.C. Bennett. 2007. Morphological responses of
sugarcane to long-term flooding. Agronomy Journal, 99(6): 1622-1628.
Glaz, B., S.J. Edme, J.D. Miller, S.B. Milligan and D.G. Holder. 2002. Sugarcane cultivar response to
high summer water tables in the Everglades. Agronomy Journal, 94(3): 624-629.
Gomathi, R. and K. Chandran. 2009. Effect of waterlogging on growth and yield of sugarcane clones.
Sugarcane Breeding Institute (SBI-ICAR). Quarterly News Letter, 29(4): 1-2.
Gomathi, R., P.N. Gururaja Rao, K. Chandran and A. Selvi. 2015. Adaptive responses of sugarcane to
waterlogging stress: An over view. Sugar Tech, 17(4): 325-338.


http://dx.doi.org/10.52547/jcb.14.42.197
https://jcb.sanru.ac.ir/article-1-1305-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.42.197 |

ol S sl g gl sige gy ¢ Eolodly M (53 )
vy SIS Lyl 53 08y adgl Jslpe > (2By8 (25 @ Jood jlai ) S ()l anly aw (25

11. Hashemzehi, M. 2013. Evaluation of Responses of Mung Bean (Vigna radiata) Genotypes to Drought
Stress Using Different Stress Tolerance Indices. Journal of Crop Breeding, 12: 117-118 (In Persian).
12.Jain, R., S.P. Singh, A. Singh, S. Singh, A. Chandra and S. Solomon. 2016. Response of foliar
application of nitrogen compounds on sugarcane grown under waterlogging stress. Sugar Tech, 18(4):

433-436.

13.Khan, M.S., B. Khraiwesh, G. Pugalenthi, R.S. Gupta, J. Singh, S.K. Duttamajumder and R. Kapur.
2014. Subtractive hybridization-mediated analysis of genes and in silico prediction of associated
microRNAs under waterlogged conditions in sugarcane (Saccharum spp.). FEBS Open Bio, 4: 533-
541.

14. Malik, A.l.,, T.D. Colmer, H. Lambers and M. Schortemeyer. 2001. Changes in physiological and
morphological traits of roots and shoots of wheat in response to different depths of waterlogging.
Functional Plant Biology, 28(11): 1121-1131.

15. Misra, V., S. Solomon, A.K. Mall, C.P. Prajapati, A. Hashem, E.F. Abd Allah and M.I. Ansari. 2020.
Morphological assessment of water stressed sugarcane: A comparison of waterlogged and drought
affected crop. Saudi Journal of Biological Sciences, 27(5): 1228-1236.

16.Omary, M. and F.T. Izuno. 1995. Evaluation of sugarcane evapotranspiration from water table data in
the everglades agricultural area. Agricultural Water Management, 27(3-4): 309-319.

17.Parent, C., A. Berger, H. Folzer, J. Dat, M. Crevecoeur, P.M. Badot and N. Capelli. 2008. A novel
nonsymbiotic hemoglobin from oak: cellular and tissue specificity of gene expression. New
Phytologist, 177(1): 142-154.

18.VanToai, T.T., S.K. St Martin, K. Chase, G. Boru, V. Schnipke, A.F. Schmitthenner and K.G. Lark.
2001. Identification of a QTL associated with tolerance of soybean to soil waterlogging. Crop
Science, 41(4): 1247-1252.

19. Eavis, B.W. 1972. Effects of flooding on sugarcane growth 2. Benefits during subsequent drought.
Proc. Int. Soc. Sugarcane Techn, 14: 715-721.

20. Yordanova, R.Y., A.N. Uzunova and L.P. Popova 2005. Effects of short-term soil flooding on stomata
behavior and leaf gas exchange in barley plants, Biolgia Plantarum, 49(2): 317-319.

21.Yong, C., G.Y. Min, Z. Chong-shun, Z. Xue-kun and H. Zhong. 2010. Combining ability and genetic
effects of germination traits of (Brassica napus L.) under waterlogging stress conditions. Agricultural
Sciences in China, 9(7): 951-957.

22.Zhou, D., C. Wang, Z. Li, Y. Chen, S. Gao, J. Guo, W. Lu, Y. Su, L. Xu and Y. Que. 2016. Detection
of bar transgenic sugarcane with a rapid and visual loop-mediated isothermal amplification assay.
Frontiers in Plant Science, 7: 279.


http://dx.doi.org/10.52547/jcb.14.42.197
https://jcb.sanru.ac.ir/article-1-1305-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.42.197 |

Journal of Crop Breeding Vol. 14, N0 42, SUMMET 2022 ..........uiuiiiiiiiieiieie ettt e e et ettt et e ete e e bteten e beea s e e e eneves

Evaluation of Three Commercial Varieties of Sugarcane in Terms of Waterlogging
Stress Tolerance in the Early Stages of Growth in Greenhouse Condition

Rahim Ghezzi', Leila Nejadsadeghi®, Khosro Mehdikhanlou® and
Daryoosh Nabati Ahmadi*

1- M. Sc. Student of Genetics and Plant Breeding, Plant Production and Genetics Department, Faculty of Agriculture,
Shahid Chamran University of Ahvaz, Ahvaz, Iran
2- Assistant Professor, Plant Production and Genetics Department, Faculty of Agriculture, Shahid Chamran
University of Ahvaz, Ahvaz, Iran, (Corresponding author: L.nejadsadeghi@scu.ac.ir)

3- Assistant Professor, Plant Production and Genetics Department, Faculty of Agriculture, Shahid Chamran
University of Ahvaz, Ahvaz, Iran

4- Associate Professor, Plant Production and Genetics Department, Faculty of Agriculture, Shahid Chamran
University of Ahvaz, Ahvaz, Iran

Received: 23 September, 2021 Accepted: 7 December, 2021

Extended Abstract

Introduction and Objective: Waterlogging is a global phenomenon that drastically reduces the
growth and survival of sugarcane, which leads to 15-45 % reduction in yield.

Material and Methods: Three commercial varieties of sugarcane were evaluated to identify the
most tolerant varieties to waterlogging stress. Factorial experiment in the basis of completely
randomized design with two factors (the first factor related to waterlogging stress at three levels
without stress, 7 days and 14 days of waterlogging and the second factor of commercial
sugarcane varieties including three varieties CP48-103, CP69-1062 and CP73 21) was carried
out in three replications under controlled greenhouse condition.

Results: The results of mean comparison showed that waterlogging reduce the height of plants.
the height of plants in different varieties decreased by 5.6% (CP73-21) to 16% (CP48-103).
According to the comparison results, the most shoots weight decrease was related to CP48-103
variety. Fresh root weight was increased in stressed plants compared to the control. The
interaction of stress and variety showed changes in fresh root weight under different levels of
stress (at 5% probability level). Aerial roots were not formed in control plants, but in stressed
plants by increasing duration of stress, growth and weight of aerial roots increased. The range of
weight changes of aerial roots under stress for 7 days were between 2.3 to 5.7 g and under 14
days' treatment, the range of changes was observed between 3.8 to 8.7 g. Leaf mortality were
significantly affected by waterlogging stress and variety (at 1% probability level). 7 days' stress
caused 20% and 14 days' stress caused 27% leaf mortality. Increase duration of stress caused the
relative moisture content of leaves decreased and the highest decrease seen in 14 days. In 7 days
and in 14 days' stress, the RWC decreased by 3.2% and 3.5% respectively. The highest amount
of chlorophyll a, b and carotenoids was observed in the control treatment and the lowest in the
14 days' treatment. The stomatal conductance showed a decrease by increase duration of stress.
At 7 days' stress, the highest reduction in stomatal conductance was 27.7% and the lowest
reduction was 18.4%. In 14 days' stress condition, stomatal conductance decreased by 41% to
52%.

Conclusion: The response of the three varieties to duration of waterlogging stress was different.
CP69-1062 and CP73-21 varieties showed better adaptation to waterlogging stress compared to
CP48-103.
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