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Assessment of phyllochron and leaf development indices of sugarcane
(Saccharum officinarum L.) cultivars under southern Khuzestan climatic
conditions
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Table 1. Plant characteristics of sugarcane cultivars (Bani Abbasi et al., 2013)

S ¢ ST 4 Conla O e 05 b4 ol Lo o g Sl Sl (s s Ay 0595 Jsb
Sugarcane cultivars  Sensitivity to pests  Sensitivity to the disease Sensitivity to warm wind Sensitivity to cold Fiber content Growth duration

CP57-61 pslie ol 4ad ol ol 4ad Lo e RIETII
Resistant Semi sensitive Sensitive Semi sensitive Medium Very early maturity

CP73-21 p3lee ol ded ol e ol 4o L g o239
Resistant Semi resistant Semi sensitive Semi sensitive Medium Semi early maturity

CP69-1062 o P £ ol o ootk
Sensitive Resistant Resistant Sensitive Low Moderate maturity
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Table 2. Mean comparison of leaf growth and development characteristics in sugarcane cultivars

ol paame I S e (S b paame S b StV & S do o3V 0L OGSO
S g Total number ~ Maximum number Total new leaf area 707. of Time of 707 of Leaf appearance rate
Sugarcane cultivars of leaves of active leaves (cm?) the maximum leaf area the maximum leaf area (leaf.day)
CP73-21 27b 9.3b 5227b 2128b 295b 0.13c
CP57-614 36a 13.3a 8446a 2983a 264a .0266a
CP69-162 35a 14.3a 8129a 3013a 274ab 0.16b

.«U)'.AS&_)‘.\L;'AAQ}UJM)A@Jk}‘cku)éﬁbs‘mbv\;{Q}A_}TJL»\}!Awdffia;}jfé\)‘bfduﬁ\fo};ﬂfh):

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 3. Time and GDD requirement for leaf production in sugarcane cultivars

23 Sy 3 =) fyeaee
OYVY) iy 0,95 Jsb
(5277 GDD) Total DGG in growth duration

GayYVA) di )y 0,95 Jsb
(378 days) Growth duration

p3Y 2550 555 ol R SR SRy TS EETRE SEESTY

e Sl e sl e el p ey &y e Sl AoV
S gl &K slaws Max. leaf area requirement Days GDD requirement GDD requirement
Sugarcane cultivars ~ No. of Leaves (cm?) production for one leaf  for one leaf production maximum leaf area for 70% of
CP57-614 36 420.9 10.5 146.5 2892
CP73-21 27 466.1 14.0 1954 3486
CP69-1062 35 431.1 10.8 150.7 3072

o)


http://dx.doi.org/10.29252/abj.21.1.45
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.4.4
http://agrobreedjournal.ir/article-1-1001-en.html

& o

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]
Leaf area (cm?)

[ DOR: 20.1001.1.15625540.1398.21.1.4.4 ]

[ DOI: 10.29252/ahj.21.1.45

WA e ) o5l (050 5 S llar 011 215 e alaa”

555 3L I (OUS o JoaSS Sl 555 YO
S-S 5 o snn g Ol cal 53 CP69-1062
a6 I3 5 CPET-614 13, 55 bl
335483 b 053 S Oy Lol o8y e
oLt 53 &8 1 o snw i Uslaze iy, CPT3-21 3,
V.SJ):A;J\AAcJ@LgL@;SU:La\MibM)U}:
o5 S e g e e 1 K

.(\ Jg.&) 3 5

Los S2alS L Olejon () JSK8) dmsls polin L 35
C3l Al CP5T-614 13, &8 o ol Laulsl
5 e slacS sy o 10T ool s o
jMJQMJ).\MJ}JA{b&Lﬁgj)}@LJ&K
5 IS L g ey SralS 31 S glaef )
sl 0l 5,18 55 (Sinclair et al., 2004) ol Ken
5yt a8 e Gl sl 1 Les I
LYY abjw)bcri)wﬁ)»wgﬁil{%

5000 A
Sugarcane cultivars

4500

4000 CP57-614 CP73-21 CP69-1062
3500 -

3000 -

2500

2000 -

1500 -

1000

500 |

0 2.
SREEEEREEEEE TR R R ST

RRV-3 W WO B TS
Day after emergence completion

S o) 53 O G JeaS 1 ey (8505 53 5y e D i g,y ) S

Fig. 1. Changes of leaf area in days after emergence completion in sugarcane cultivars
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Fig. 2. Changes of number of active leaves in days after emergence completion in sugarcane cultivars
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Table 4. Correlation coefficient between leaf area and leaf number with total leaf area in sugarcane cultivars

CP57-614 CP73-21 CP69-1062
S ol & slaws &£ slaws & slaws
Sugarcane gt g No. of 5 5 S o No. of £, b No.Of 68,6 ab
cultivars Total leaf area leaves One leafarea  leaves  One leafarea leaves  One leaf area
Pearson Correlation 0.857°* 0.969*
CP57-614 Sig. (2-tailed) 0.000 0.000
Pearson Correlation 0.731* 0.994+«
CP73-21 Sig. (2-tailed) 0.000 0.000
Pearson Correlation 0.923% 0.968**
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Fig. 5. Changes of new leaves appearance in days after emergence completion in sugarcane cultivars
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Fig. 6. Leaf appearance rate in sugarcane cultivars
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Table 5. Mean comparison of stem yield and quality of sugarcane cultivars

A g oS & oo s Bl s Slos
Sugarcane cultivars Brix Pol Purity (%)  Stem yield (t.ha?)
CP73-21 18.1a  16.1a 88.8a 101.3b
CP57-614 183a 16.4a 89.3a 88.3c
CP69-162 17.3b  15.0b 86.7b 110.6a

.UJ.U&).»@Q;LE.La)ac:.;dl.g,lcla..,);ﬂl.\sl@\:xf()}n)TwLﬂ\ﬁ¢MSﬁad‘pfdbbﬁdhﬁpopﬁ);
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's
Multiple Range Test

ov


http://dx.doi.org/10.29252/abj.21.1.45
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.4.4
http://agrobreedjournal.ir/article-1-1001-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1398.21.1.4.4 ]

[ DOI: 10.29252/ahj.21.1.45

WA e ) o5l (050 5 S llar 011 215 e alaa”

53U (T 5L bl oo ol o6 (5 ek
s dlw o5 J b 53 03 5 « CPEO-1062 o3
E o Sl a5l s S0 b Ll e
>/ Shes a5 0 T e Sy e s (2T 5L
@uu}“'?“"}—‘zj—?‘“f—bﬁ‘ﬁf—:ﬁ
53 cdnw 5 ) pgh S sl 0l JaslasT ol
35 (63 spten gl 31 S L s gla e s sl
Sl g oy olsy 5 bl 30 S eyl o
5 ) e e 5o Llg e mBs ) Smel
oMl 3550 S pol3e FG8 5 ode o pite s

5,8

Sl Sl
sl aen glaco b s Ol i abwy
qﬂutﬁuol_wu)lf,ﬁu“}_»bﬂu
S S 5SS S 5 (65 )l Sl
S g S (s ol Gl S oSl

J}&dﬂ

References

Llod 4 Sid Jpuamn ol Lyl 0 4 olis |
0 5 Ol puts 5 4l 187 4 o 9o 4y JUisl o5 5
56031 S ol B il sladl g5l
105 P (S s Glojan pde S Jlameia
ﬁCMMSUPWEW‘ﬁ)}b#&
s osde ol L (il (5 bl 0595 Jsb
Bl S 6,1 (iS5 (o5 3 Shee Sl goast
0393 db e 51 (S50 58 sla Sosns 03500
5 ol 6l (K5 ESS (S 0lej 5 4y
Sl o plS )l CiS 5 b S jaraisd
sl
‘Wﬁ\,;au&pu@u;\égaﬁ
1 e 5 b e slaesly LS il s
gt Al e sl (ame Sla NS (e
e Sl L & sl p S (slasl 6 talS
ol im0, 8 5l pl pL5 )53 5y
2> Pl Job sy 5 08T ,5 el St L
S 5 Li 5y b 5ICPT3-21 5 CP5T-614 413,

oolalwl 3590 2l

Allison, J. C. S., N. W. Pammenter and R. J. Haslam. 2007. Why does sugarcane (Saccharum sp. hybrid)

grow slowly? South Afr. J. Botany. 73: 546-551.

Bani Abbasi, N., H. Azizi, M. Mehregan, M. Malzoumati, K. Kazemi, A. Darivandpour and M. Shomeyli.

2013. Sugar cane production in Iran, Agronomic Guidelines for Sugarcane Production. Rosvaxheh Press

(In Persian).

Bonnett, G. D. 1998. Rate of leaf appearance in sugarcane, including a comparison of a range of varieties. Aust

J. Plant Physiol. 25: 829-834.

Castro-Nava, S., A. J. Huerta, J. M. Plasido-dela Cruz and E. M. Rodriguez. 2016. Leaf growth and canopy

development of three sugarcane genotypes under high temperature rainfed conditions in northeastern Mexico.

Int. J. Agron. 2016: 1-7.

Cox, W. J. 1996. Whole plant physiological and yield response of maize to plant density. Agron. J. 88: 489-496.

Dasilva, V. S. G., M. W. De Oliveira, T. B. Albino Oliveira, B. M. Mantovanelli, A. C. Dasilva, A. N. R.

Soares and P. R. A. Clemente. 2017. Leaf area of sugarcane varieties and their correlation with biomass

productivity in three cycles. Afr. J. Agric. Res. 12: 459-466.


http://dx.doi.org/10.29252/abj.21.1.45
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.4.4
http://agrobreedjournal.ir/article-1-1001-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1398.21.1.4.4 ]

[ DOI: 10.29252/ahj.21.1.45

"EO-FY AVAA OLSKan 5 (b S gad Sla e 5 05 S 5le b5, "

Inman-Bamber, N. G. 1994. Temperature and seasonal effects on canopy development and light interception of
CP89-2143 sugarcane. Field Crops Res. 36: 41-51.

Karmollachaab, A., A. Bakhshandeh, M. R. Moradi Tlavat, F. Moradi and M. Shomeili. 2015. Effect of
chemical ripeners application on yield, and technological ripening of sugarcane (Saccharum officinarum L.).
Iran. J. Crop. Sci. 17(1): 63-73. (In Persian with English abstract).

Liu, D. L., G. Kingston and T. A. Bull. 1998. Anew technique for determining the thermal parameters of
phonological development in sugarcane, including suboptimum and supra-optimum temperature regimes.
Agric. Forest. Meteorol. 90: 119-139.

Marin, F. R. 2011. Characterizing physiological parameters controlling growth and development of brazilian
sugarcane. Apresentado no XVII congresso Brasileiro de agrometeorologia - 18 a 21 de julho de 2011 -
SESC Centro de Turismo de Guarapari.

Meier, U., C. Feller, T. B. Vandnn Boom and H. Eiholder. 2001. Growth stages of mono-and dicotyledonous
plants, BBCH Monograph. Federal Biological Research Centre for Agriculture and Forestry. (2nd Ed.).

Reis, L.S., C. A. Azevedo, A. W. Albuguerque and J. F. Junior. 2013. Indice de area foliar e produtividade do
tomate sob condicoes de ambiente protegido. Rev. Bras. Eng. Agric. Ambient. 17: 386-391.

Robertson, M., G. Bonnett, R. Hughes and R. Muchow. 1998. Temperature and leaf area expansion of
sugarcane: Integration of controlled environment, field model studies. Func. Plant Biol. 25: 819-828.

Seyed Sharifi, R. and K. Khavazi. 2012. Effect of seed priming with plant growth promoting rhizobacteria
(PGPR) on phyllochron and leaf appearance rate of corn (Zea maize L.). Iran. J. Biol. 25: 183-193.
(In Persian with English abstract).

Seyed Sharifi, R. and M. Zaeefi Zadeh. 2013. Effect of nitrogen fertilizer rate on grain yield, phyllochoron
and leaf emergence rate in three maize cultivars. J. Plant Res. (Iran. J. Biol.). 26: 196-207. (In Persian with
English abstract).

Seyed Sharifi, R. and H. Nazarli. 2016. Influence of salinity levels of irrigation water with NaCl on
phyllochron and leaf appearance rate of barley (Hordeum vulgare L.) cultivars. J. Environ. Stresses Crop Sci.
8: 297-306. (In Persian with English abstract).

Sinclair, T. R., R. A. Gilbert, R. E. Perdomo, J. M. Shing, J. G. Powell and G. Montes. 2004. Sugarcane leaf
area development under field conditions in Florida, USA. Field Crops Res. 88: 171-178.

Singels, A. and R. A. Donaldson. 2000. A simple model of unstressed sugarcane canopy development.
Sugarcane Technol. 74: 151-154.

Singels, A., M. A. Smit, K. A. Redshaw and R. A. Donaldson. 2005. The effect of crop start date, crop class
and cultivar on sugarcane canopy development and radiation interception. Field Crops Res. 92: 249-260.

Streck, N. A., J. G. Hanauer, L. F. Gabriel, T. C. Buske and J. A. Langer. 2010. Leaf development and growth

of selected sugarcane clones in a subtropical environment. Pesq. Agropec. Bras. Brasilia. 45: 1049-1057.

R


http://dx.doi.org/10.29252/abj.21.1.45
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.4.4
http://agrobreedjournal.ir/article-1-1001-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1398.21.1.4.4 ]

[ DOI: 10.29252/ahj.21.1.45

WA e ) o5l (050 5 S llar 011 215 e alaa”

Taherniaye Mozhdehi, S., M. Esfahani, D. Bakhshi and B. Rabiei. 2013. Effect of planting date and plant
density on phyllochron and active ingredient content in milk thistle (Silybum marianum L.). Iran. J. Medic.
Aroma. Plants. 29: 829-841. (In Persian with English abstract).

Vasantha, S., C. Gupta and D. E. Shekinah. 2014. Physiological studies on tiller production and its senescence in

sugarcane response comparison between plant and ratoon crops. Indian J. Agric. Sci. 84: 24-27.


http://dx.doi.org/10.29252/abj.21.1.45
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.4.4
http://agrobreedjournal.ir/article-1-1001-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1398.21.1.4.4 ]

[ DOI: 10.29252/ahj.21.1.45

"EO-FY AVAA OLSKan 5 (b S gad Sla e 5 05 S 5le b5, "
Assessment of phyllochron and leaf development indices of sugarcane
(Saccharum officinarum L.) cultivars under southern Khuzestan climatic
conditions

M. A. Makvandi!, M. Meskarbashi?, P. Hasibi® and H. Hamdi*

ABSTRACT
M. A. Makvandi, M. Meskarbashi, P. Hasibi and H. Hamdi. 2019. Assessment of phyllochron and leaf development indices
of sugarcane (Saccharum officinarum L.) cultivars under southern Khuzestan climatic conditions. Iranian Journal of Crop

Sciences. 21(1): 45-61. (In Persian).

Assessment of leaf growth, development and phyllochron in sugarcane commercial cultivars is very
important for better management of agronomic practices. Therefore, a field experiment was conducted in Amir
Kabir agro-industrial farm in the south of Khuzestan, Iran in 2015-16 using randomized complete block design
three replications. The sugarcane cultivars included CP69-1062, CP57-614, CP73-21. The results showed that
phyllochron was cultivar dependent characteristic. The leaf appearnce rate in the CP57-614 cultivar was the
highest followed by CP69-1062 and CP73-21 cultivars, respectively. Cultivar CP73-21 had more stable leaf
growth and development pattern, but it did not have the same number of leaf and leaf area in comparison with
other cultivars. Correlation cofficients showed that the relationashipe between leaf area and leaf number was
significant. In cold seasons, autumn and winter, when the temperature dropped, leaf growth and development
decreased, and this was more pronounced in cv. CP57-614. Cultivar CP69-1062 produced the highest stem yield,
but cv. CP73-21 and cv. CP57-614 had better stem quality properties. Considering the observed differences
among sugarcane cultivars, this information of growth stages and leaf development can be useful for crop

management of these sugarcane cultivars, and enhance the input use efficiency and crop performance.

Key words: Correlation, Leaf appearance rate, Leaf area, Stem yield, and Sugarcane.
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