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ABSTRACT

Tow field experiments were carried out at Mallawi Agricultural Research
Station, Minia Governorate grown as plant cane in 2008/2009 and 2009/2010 seasons
and the 1* ratoon crops in 2009/2010 to investigate three harvest dates at ages of (10,
12 and 14 months) on the performance of two promising sugar cane varieties G.99-
80, G.99-160 and the commercial variety G.T.54-8 as a control. A spiit plot design with
four replications was used in both seasons. Harvest dates treatments were allocated in the
main plots while sugar cane varieties were randomly distributed in the sub plots.

The results showed that harvest date up to 14 months recorded the highest
values of stalk height, weight kg/plant and cane yielkdsfed in plant cane and 1% ratoon
crops over the other two harvest dates.

Sugarcane varieies differed significantly, where G.99-80 variety recorded the
highest stak height, weight kg/plant, cane and sugar yiekis in the plant cane and 1%
ratoon crop over the other two varieties., in respectively. G.99-160 variety su;passed
G.99-80 and G.T.54-9 varieties in brix% in plant cane in both seasons and 1° ratoon
crop. G.T.54-9 surpassed in stalk diameter, sucrose% and sugar recovery%.

The interaction between sugar cane variety G.99-80 and 14 months harvest
date in 1* plant cane and 1™ ratoon crop to obtain the highest cane yields. Under
conditions of this work, 14 months for the plant cane and the 1* ratoon crop of G.99-
80 variety grown at Mallawi represent Middle Egypt can be recommended to obtain
the highest cane and sugar yields/fed. .

INTRODUCTION

Egyptian Govemment imports about 1.10 million ton of sugar, every
year to face the rapid increase of population. Sugar cane plays a prominent
role in sugar production, the focal production of sugar amounted to 1.7 million
tons/year (69%) out of which is produced from sugar cane and the rest from
sugar beet (CCSC, 2010). It is imperative to define precisely the mature age
of a variety in order to maximize sugar production at a minimum cost.
Ramesh and Mahadevaswamy (1996) tested four sugar cane varieties for
harvest ages (10, 11, 12 and 13 months). 12 months was the most suitable
ages for cane and sugar yieldsffed. Also, different maturity periods are
needed throughout the crushing season which extend from late December to
late May and/or sometimes to early June. Changes in juice quality proved to
be vital importance for both cane grower and processor. Maturity periods
which extend from 10 to 14. changes differ in yieldsfed, its components and
quality, which proved to be of vital importance for both cane grower and
processor. (Yadav and Sharma, 1980; Sharma et al., 1991; Abdalla ef al.,
1995; Perumal 1997; Singh ef al., 1997; Khandagve, 1999 and Mohamed and
Abou-Dooh, 2002). Ahmed (2003) tested three promising sugar cane for
harvest ages (10, 11, 12, 13 and 14 months). He found that 14 months was
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the most suitable ages for yields/fed and its components (millable cane
height, diameter and weight) as well as brix%, sucrose%, sugar recovery% at
plant cane or ratoon crops. El-Sogheir and Besheit (2003) tested three sugar
cane varieties under two harvest ages 12 and 13 months.. They found that 13
months age were recorded the highest values than the other harvest age 12
months for cane yields/fed, juice quality’% and hence sugar yields/fed/unit
area. El-Sogheir and Ferweez (2009) tested sugar cane varieties under
harvest ages (10, 11, 12 and 13 months). 12 and 13 months was the
optimum harvest ages for cane and sugar yields/fed.

in Egypt, sugar cane is the main resource of raw material for sugar
industry. It is considered the most important economic crop in Upper Egypt.
The extracted sugar basically start from the field and depends upon
agronomical processes and varieties used. The new sugar cane varieties is
considered one of the essential wings for production. Productivity of
sugarcane depends upon cane yield and its components fraits, while sugar
yield as a final product is greatly affected by cane yield and quality traits at
harvest. El-Sogheir et al. (2003), Osman et al. (2004),and Ahmed ef al.
{2005) found that Phil.8013, G.74-96, G.95-21 and G.T.54-9 varieties differed
significantly in number of plantslm sugar recovery%, cane and sugar
yieldsffed in plant cane and 1% ratoon crops. While, G.74-96 recorded
significant increased in stalk diameter and sugar recovery%. The commercial
cv. G.T.54-9 showed that superiority in stalk length, sugar recovery% and
sugar yields, while higher number of millable canes/fed and cane yields/fed
were given by G.95-21 variety. Thicker stalks was recorded by Phil.8013
variety. Mohamed and Ismail (2002) and El-Sogheir and Ferweez (2009)
found that Phil.8013, G. 84-47 and G. 98-28 in descending order could be
cultivated and/or replaced with the main variety G.T.54-9 which yielded the
best quality, cane and sugar yields/unit area. Allabody ef al. (2010), El-Zeny,
Maha, et al. (2010) and Osman et al. (2010) found that varieties, i.e. G.T.54-
9, Phil.8013 and G.98-28 and G.84-47 of sugar cane, had significant effect on
stalk length and diameter, as well as, sucrose%, sugar recovery%, cane and
sugar yields/fed in the plant cane and 1* ratoon crops. G.84-47 and/or G.98-
28 surpassed the others varieties.

The present study aimed at finding out the suitable sugar cane
variety (promising} and the commercial one with respect to yield and quality
under different harvest dates in Minia Governorate representlng the Middle
Egypt condition.

MATERIALS AND METHODS

Tow field experiments were carried out at Mallawi Agricultural
Research Station, Minia Governorate grown as plant cane in 2008/2009 and
2009/2010 seasons and the 1™ ratoon crops in 2009/2010 to investigate three
harvest dates at ages of (10, 12 and 14 months) on the performance of two
promising sugar cane varieties G.99-80, G.99-160 and the commercial
variety G.T.54-9 as a control. A split plot design with four replications was used in
both seasons. Harvest dates treatments were aflocated in the main plots while
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sugar cane varieties were randomly distributed in the sub plots. The Plct area was
42 m?, including 7 rows of 1 m apart and 6 m in length. Two rows of three
budded cane cuttings were used in planting. The previous crop was berseem.
Sugar cane varieties were planted as plant cane crop in the 1* week of
March in both seasons and 1* ratoon crops raised in the 1* week of March
and harvested at age of twelve months. Recommended NPK fertilizers were
added at rates of 210 kg N (as Urea 46.5% Nffed), 30 kg P,0s (as calcium
superphosphate 15.5% P,O/fed) and 24 kg KO (as potassium sulphate 48%
K,O/ffed. Nitrogen and potassium fertilizers were added in two equal doses. In
the plant cane, the 1* N dose and potassnum were applied two months after
planting preceded with hoeing. In the 1% ratoon, the 1% N-dose and
potassium were added one after month from harvesting the plant cane and
after furrowing (ditching between rows of sugarcane) and earthing-up. The
2" dose were added one month after the 1% one, for both cane crops.
Phosphorus fertilizers was applied during seed bed preparation. The other
agricultural practices were followed as recommended by Sugar Crops
Research institute.
Recorded data:
1. Vegetative chgaracters: At each harvesting date, a sample of 10 millable
canes from each sub plot was taken at random and the following data were
recorded:
1. Millable cane stalk height {cm), which was measured from soil surface to
the top point of visible dewlap.
2. Millable cane diameter, which was measured at the middle part of stalk.
3.Millable cane weighted (kg/plant) were done
. Cane and sugar yields (ton/fed): Each sub plot was harvested, topped
and cleaned from trash, weighed to estimate the following characters:
1. Cane yield (tons/fed) was calculated.
2. Sugar yield (tons/fed) was estimated according to the following equation:
Raw sugar yield (tonffed) = cane yield (ton/fed) x sugar recovery%.
If. Juice quality traits: a sample of 20 millable cane stalks was collected
immediately after harvest, stripped and squeezed then juice was extracted
using 3- rool lab mill, filtrated and weighed to determine the following quality
traits as described by A.O.A.C. (2005): Juice extraction%, was calculated
using the following equation: Juice extraction% = juice weight x 100/stalk
weight. Juice extraction% about 58-60% from cane weight.

1. Brix% was determined by using the Brix Hydrometer standardized at 20°C.
2. Sucrose%, was determined using "Saccharemeter” according to AOAC.
(2005). ‘
4. Sugar recovery%, was calculated according to Yadav and Sharma (1 980).
Sugar recovery% = {Sucrose - 0.4 (brix — sucrose) 0.73}.

Data were statistically analyzed according to Snedecor and Cochran
(1981).
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RESULTS AND DISCUSSION

1. Harvest dates differences:

Results in Table 1 revealed that harvest dates significantly differed in
stalk height, diameter, weight kg/plant, brix%, sucrose%, sugar recovery%,
cane and sugar yields/fed in the plant cane in both seasons and 1* ratoon
crops. Harvest date 14 months recorded the highest mean values of stalk
height, weight kg/plant, cane and sugar vields/fed, whereas 10 months
recorded the lowest ones, except brix% where it recorded the highest values
than the other two harvesting dates. Otherwise, 12 months recorded the
highest values of stalk diameter, sucrose and sugar recovery% in the plant
cane and 1* ratoon crops.

Table 1: Effect of harvest dates on growth, quality and yiélds, traits at

harvest.
T plant cane (2008/2009)
arvest | Stalk | Stalk Stalk | Brix% |Sucrose| Sugar [Yield (ton/fed)
tes height | diameter| weight_ %  |recovery|Cane [ Sugar
months) {kg/ptant) %
il 245 | 294 10138 12381 1461 | 961 |46.98] 451
H2 257 | 3.00 1.072_ | 18.07 | 19.46 | 11.53 (49.73| 573
14 274 | 29 1133 | 2214 | 17.46 | 11.22 |52.53] 5.89
LSDat6%| 4.10 | 0.02 0.03 145 | 125 | 080 [1.12] 051

2™ plant cane {2005/2010)

10 239 295 0.988_1 2314 | 14.31 | 9.58 [46.13] 4.42
2 254 3.15 1.047 18.22 | 19.05 | 11.64 149.89] 581
14 302 3.00 1150 2175 ) 1634 | 11.30 |53.48] 6.04

Dat8%] 2.65 0.02 0.01 1.02 0.98 055 1095| 04
1" ratoon crop (2009/2010)

10 252 2.89 0.966 | 2363 | 1625 | 9.91 !47.16| 4.67
12 265 295 1.009 | 21.61 | 20.06 | 11.86 |50.61| 6.00
14 298 2.92 1.093 | 2260 | 18.00 | 11.64 |54.09] 6.30

Dat8%| 1.75 0.01 0.02 0.99 0.88 065 1075 035

412 months harvest dates recorded the highest values compared with
the other two harvesting dates 10 and 14 months. Such effect might be
attributed to increase of growth as expressed in stalk height and hence an
expected increase in yield, which refers to a dilution effect to the juice content
from brix%, sucrose% and sugar recovery%. The increase in sugar yield may
be due to increased in sucrose%, sugar recovery% which reflected on sugar
yield as a final product. These data are in partial agreement with those
obtained by Ramesh and Mahadevaswamy (1996), Jadhav et al. (2000),
Ahmed (2003)and El-Sogheir and Besheit (2003) they found that stalk height
and diameter were increased gradually as harvesting time was delayed and
Abd El-Azez (2008) found that sucrose% was decreased when harvest was
delayed to 13 months from sowing in both seasons.
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2. Varietal differences:

The obtained results in Table 2 found that varieties “Significantly
differed in stalk height, diameter, weight kg/plant, brix%, sucrose%, sugar
recovery%, cane and sugar yields/fed in the plant cane in both seasons and
1* ratoon crops. G.99-80 variety had the highest values of stalk height,
weight kg/plant, cane and sugar yieldsfed, whereas G.99-160 variety
recorded the lowest ones, except brix% where it recorded the highest values
compared with the other two cane varieties in the plant cane in both seasons
and 1" ratoon crops. The increase in cane yield for G.99-80 variety was
strongly related to the higher stalk performance i.e. stalk length and weight at
harvest which reflected consequently on cane yields. The increase in sugar
viekd for G.99-80 variety may be due to superiority In sucrose%, sugar
recovery% which refiected consequently on sugar yields. G.T.54-9 variety
recorded the highest mean of stalk diameter, sucrose and sugar recovery%
compared with the other two cane varieties in the plant cane and 1* ratoon
crops. These differences could be attributed to the genetic structure of the
evaluated sugarcane varieties. Simflar results were reported by El-Sogheir and
Ferweez (2009), Allabody et al. (2010) and Osman ef al. (2010).

Table 2; Effect of varietal differencas on growth, quality and yield traits

at harvest.
17 plant cane (2008/2009)
Warieties | Stalk Stalk Stalk  [Brix%|Sucrcse] Sugar Yieids
height | diameter| weight % lrecovery| (tonffed)
{kg/plant % | Cane | Sugar |

G,99-160 256 286 1.017  122.041 17.00 | 10.14 148.05| 4.587
IG.T.54-9 262 3.04 1.009 [21.02] 17.80 | 11.16 [49.46| 5.52
IG.99-30 264 2.99 1201 [21.29] 16.73 | 11.07 |51.72] 573
LSD at 5% 2.10 0.01 0.01 0.85]| 0.68 0.55 | 0.88 | 0.31
plant cane {2009/2010) :
.99-160 260 3.05 1.007 [22.01{ 16.36 | 10.71 [48.72| 5.22
1G.T.54-9 261 3.09 1.079 [20.76] 17.31 | 10.92 [4964| 542
1G.99-80 266 2.89 1.091 |20.94| 16.11 | 10.90 [51.14} 557
LSD at 8% 1.12 0.01 0.01 0.771 042 010 1 054 | D22
j 1" ratoon crop (2009/2010)
G.99-160 261 2.96 1.033 [22.86] 17.80 | 10.98 [48.33| 5.31
. 1G.T.54-9 266 3.00 0.933 [22.15] 1819 | 11.48 |50.00f 5.74
.99-80 285 2.83 1.080 122.26| 18.15 | 10.96 |5352| 587
LSD at 8% 0.95 0.01 . 0.01 025 045 033 {023 | 0.12

3. Significant interactions:

The obtained results in Table 3 showed that harvesting G.T.54-9
variety at 12 months age gave the highest values of sugar recovery%
compared to the other interactions in the 1™ plant and ratoon crops.
Respectively. '
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Table 3: Interaction effect between harvest dates x varieties on quality
and yields at harvest.

Harvest © Sugar recovery% Cane yleld {(tonffed)} | Sugar yieid (tonffed)
dates
(months)
1" plant cane (2008/2008) :
G. G.T. G. G. G.T. G. G. G.T. G.
99-160 | 54-9 | 99-80 | 99-160 | 54-9 | 99-80 | 99-160 | 54-9 | 99-80
10 916 [9.91 | 977 | 45.96 |46.39] 46858 | 421 1460 | 4.75
12 11.05 [11.79] 11.76 | 47.85 |49.58| 51.¥5 | 528 | 685 | 6.09
14 10.21 [11.77] 1169 | 50.33 |52.41] 5484 | 514 |1 6.17 | 641
LSD at 5% 0.25 1.10 0.23
"1™ ratoon crops {2009/2010)
10 976 110.10| 987 | 45.19 [46.93| 49.35 | 441 | 474 | 4.87
12 11.62 |12.37] 1160 | 4798 |4963] 5421 | 558 !6.14 | 6.29
14 11.55 [11.96] 11.42 | 51.83 |53.44] 5699 | 599 [ 639 | 6.51
D at §% 0.88 0.97 0.14

Also, the interactions between harvesting G.99-80 variety at 14
months age gave the highest values of cane and sugar yields/fed compared
to the other interactions in the 1* plant and 1* ratoon crops, respectively.

REFERENCES

Abdalla, MM.; RA. Dawood; H. EFHinawy and B. Dardir (1995). Effect of
nitrogen fertilizer and harvest time on yield and quality of sugar cane.
Assiut. J. Agric. Sci., 26 (4): 39-48.

Abd ElAzez, Y.M. (2008). Evaluation of some new sugar cane varieties as
affected by harvesting dates under Middle and Upper Egypt conditions.
M.Sc. Thesis, Agron., Dept, Fac. Agric.; Assuit. Univ., Egypt.

Ahmed, A.Z. (2003). Harvesting age with relation to yield and quality of some
promising sugar cane varieties. Egypt. J. Appl. Sci,, 18 (7): 114-124.

Ahmed, A.M.; R.A. Abo El-Ghait; A.M.H. Osman and G.S. El-Sayed {2005).
Response of 3 cane varieties to number of ploughing and N
application. Egypt. J. Appl. Sci., 20 (8A): 65-78.

Allabody, AH.S.., AMH. Osman and N.M.E. Shalaby (2010). Effect of
seeding rate on yield and quality of three sugar cane varieties. Egypt.
J. Appl. Sci., 25 (8A): 367-374.

Association of Official Agricultural Chemist (2005). Official methods of
analysis puplished by the A.Q.A.C., Box 540, Washingion.

CCSC (2010). Sugar Crops Council. Ann. Report, Ministry of Agric. Egypt. {In
Arabic).

El-Sogheir, K.S. and S.Y. Besheit (2003). Effect of harvest dates on quality
and yield of some promising sugar cane varieties under South Egypt
conditions, Ann. Agric. Sci., Moshtohor, 41 (3): 1121-1133.

El-Sogheir, K.8.; AM.H. Osman and G.5. El-Sayed (2003). Response of
ratoon crop of cane varieties to different doses of P fertilization. Ann.
Agric. Sci., Moshtohor, 41 (2): 489-501.

294



J. Plant Production, Mansoura Univ., Vol. 2 (2), February, 2011

El-Sogheir, K.S. and H. Ferweez (2009). Optimum harvesting age of some
promising sugar cane genotypes grown under differefit nitrogen
fertilizer levels. Egypt. J. Agric. Sci., 24 (3): 195-214.

El-Zeny, Maha, M.; M.A. Ahmed and H. Ferweez (2010). Yield performance
of two sugarcane varieties as affected by different phosphorus and zinc
fertilizer levels. Egypt. J. Appl. Sci., 25 (2A): 42-56.

Jadhav, H.D.; T.S. Mungara; J.P. Patil; R.R. Hasure; B.S. Jadhav and S.
Jaswant (2000). Effect of harvesting age on juice and Jaggery quality
and yield of different sugar cane varieties under preseasonal planting.
Cooperative. Sugar. 32 (2): 113-117.

Khandagve, R.B. {1999). Effect of harvest, varieties and month of planting on
cane and sugar yield. Indian. Sugar. J., 49 (4): 287-289.

Mohamed, B.D. and A M. Abou-dooh {(2002). Response of three sugar cane
varieties to their age at harvest time. Assuit. J. Agric. Sci., 33 (4): 49-
59.

Mohamed, B.D. and AM.A. Ismail (2002). Response of three sugar cane
varieties to varying interrow spacing and application time of nitrogen
fertilizer. Egypt. J. Appl. Sci., 17 (2): 102-1186,

Osman, AMH.; A.M. Abd El-Razek and M.S.H. Osman (2010). Yield and
quality of three sugar cane varieties as affected by number of
ploughing. Egypt. J. Appl. Sci., 25 (7): 324-332.

Osman, AMH.; G.S. E-Sayed and A.l. Nafel (2004). Effect of row spacing
and ploughing on yield and quality of cane varieties. Egypt. J. Appl.
Sci., 19 (2): 58-75.

Perumal, K.R. (1997). Influence on recoverable sugar percent cane grown
under irrigated condition in Tropical India. Proc. 59™ Ann. Convention
of the Sugar Tech. Association of India. 29-37.

Ramesh, P. and M. Mahadevaswamy (1996). Effect of planting season and
harvesting age of plant and ratoon crops on yield and quality of sugar
cane varieties. Indian. J. Agric. Sci., 66 (11): 641-644.

Sharma, A.A,; S.C. Sharma and S.8. Tomar (1991). Response of sugar cane
varieties to planting and harvesting time in Chambal command area of
Rajasthan. Indian. Sugar. 41 (7): 551-556 ’

Singh, G.B.; M.P. Agrawal; R.K. Sharma; Meena and M. Nigm (1997). Potash
fertilization and sugar cane quality parameters at late harvest. J.
Potassium Res,, 13 (1): 74-79.

Snedecor, G.W. and W.G. Cochran (1981). Statistical Methods. Seventh Ed.
lowa State Univ. Press, Ames, lowa, USA.

Yadav, R.L. and R.K. Sharma (1980). Effect of nitrogen level and harvesting
date on quality characteristics and yield of four sugar cane genotypes.
Indian. J. Agric. Sci.; 50 (6): 581-589.

295



Osman, M.S.H. et al.

Adlis. slan 480 g Cad B pdinall Cuell) ciliual (e sl
owﬁ‘yna,mdlp,d.{ﬁl{l daa) L s G pdl ¢ Qs Oua dpw 3 paaa
Ll pan Gpaper = 401,00 St JS5a - 48l Juataall & gay dgaa

imaze DA Lidl A Jailay (st Gipay & daaay Jfifia Gl e Caadl
B EW RO RS PIEHECI I R RV DL JPVPVPY (vt Srirn < I SR EYL SRL IR ORR VA P
Y Ay i g e (Aot Ge el VE5 1YY ) shaa ael e 236
chia WA S V99 5 0amy Av -89 5 ia) ey S el e g e (pileal
CA‘JJJ.A@J‘@BJ:‘JSJA&LC—LSMF&“! .(i.i_,Li..Sﬂ—oi aljl.‘:;_'»_;g_,\.:dl
Gy AEA akaill A Cilial! Coayy uf l ahail) L ueall uel ge Gy S
ek Lo it
gy Sy Sty aS oty Bl (5 3as o plly et pliS 8 L gina daadl 2l pe cailial -
Gn e VE Y daal age il (3 RSN o il Sy G lgeanes Sl
3 iy Gagal) Jgmanay Gl 13 B gUSY o ot Sl Sgnand) Y del 530
iy S Jaeanay S gy Sy ol ol Jlo Jgeanll A el VY Lo saal
LbuﬁmgﬂuhdyaﬂULySJﬂii,iﬂwtmjuj)ﬁ\- e aaldl sl
vyl
gy oS My S iy @l (55 0 skl Bl gl (B Lgtaa CiliaY cailial -
O S i)Y il Jof Av—99 5 ja caicall o . Sl lasll (Jpanay Sl
G Laip (Il o diladly o il gamge o DS 3 Sy Qapdl (Jyeanay Bl
B Chieall (Bia ey o S ailiy 8 Ay (Ble ki et 1-0€ ) 505 ja Ciiall
Ay paalh Ciliall @0 By € A A phe daui el 1144
a Ay giall Ll e bygina |30 Sand el goy 5 il el o Jelill S ~
S el Av—4% 3 a Chball Gas duya ikl il A Sl Glagell Y eana p Sl
D65 VY e Sbaalt e jSu Jaans Job 1S5 b VE e dleaall die glae Jgeans
g et e Jpand M 108 55 ja Citall as 63 VY Lo dlaaldl (ool Laiy
sl e Adally gl A S

ool e Jpanll 5ed VE Soa Mage ae Ar—99 3 50 hiall Ao )5y (peasi

.d}ua“

Ciadl piSad, A
Bageaiall daata — dol 30 4l $3% il e Guena f
aget )y 30 Qigaall 38 pa dphul-hﬁ.hu.hai/-\.i

296





