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Stability Parameters of Cane Yield and its Components under Various Planting Dates
and Interrow Spacing for Ten Sugarcane Genotypes (Saccharum spp)
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Abstract: The present study was carried out at El-Mataana Agricultural Research Station Farm, Qena
Govermorate, Upper Egypt Region during two successive plant cane crops (2006/2007 and 2007/2008 growing
seasons) to study stability parameters of cane yield and its components for ten sugarcane genotypes under
three planting dates (February 20" March 20" and April 20®) and three inter-row spacing (80, 100 and 120 cm).
The experiment was carried out in a randomized complete blocks design with three replications in split - split
plot system. The harvesting date was after 12 months from planting. The ten sugarcane genotypes were used
G.84-47, G95-19, (395-21, G9¢RB-24, G.98-28, (3.99-103, G.99-165, Ph.8013, Mex.2001-80 and G.T.54-9 variety
(check variety). The results showed that m both seasons, number of millable cane, stalk weight, cane yield and
sugar yield of the sugarcane genotypes differed and were affected significantly by planting date, inter-row
spacing, genotypes and their interactions. Furthermore, in both seasons, the results indicated that the February
20™ planting date was the best for sugarcane crop since it recorded the highest values for number of millable
cane stalk weight and cane yield. Planting at 80 cm inter-row spacing recorded the highest values for number
of millable cane and cane yield while planting at 120 cm recorded the lughest values for stalk weight. G95-21
genotype recorded the highest values for number of millable, while G99-103 genotype recorded the highest
values for the other studied traits. Also, the planting date revealed that most of the studied genotypes recorded
the highest means when they planted at Feb. 20" and at 80 cm interspacing for most studied traits, while March
20™ planting date for sugar yield and 120 cm. distance between cane rows for stalk weight. The combined
analysis of variance for environment (E), genotypes (G) and GE interactions was ughly significant for all
studied traits. The joint regression analysis of variance revealed highly significant differences among
genotypes, environments as well as genotype x environment interactions for all studied traits. The results
showed highly significant mean squares due to pooled deviation. The genotypes Ph.8013 and G.98-28 for
number of millable cane, Ph.8013, G.98-28 and Mex.2001-80 for stalk weight, Ph.8013, G.98-28, Mex.2001-80 and
(G98-24 for cane vield and genotypes Ph.8013, Mex. 2001 -80 and G98-24 for sugar yield were considered specially
adapted to unfavorable environments (April 20® planting date and 120 cm inter-row spacing ). However, the most
desirable genotype for number of millable cane was G95-21 while G.99-103 was the best for the other studied
traits.
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INTRODUCTION genetic constitution and response to the environmental

factors in which they grown. These traits were widely

Cane vyield and its components are the most studied by Nassar et al. [1], El-shafai and Tsmail [2],

umportant traits in sugar cane production, which stalk  Manjunath ef al. [3], Abo El - Ghait [4] and El-Sogheir and

weight and number of millable cane are the two primary ~ Abd El Fattah [5]. Planting date and interrow spacing

components of cane yield. The differences n these traits could be the main environmental factors affecting cane
among sugar cane genotypes due to their differences in  yield and its components traits. The reliability of
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sugarcane genotype performance across planting date,
spacing and years should be taken
consideration in sugarcane breeding program. Most of
sugarcane genotypes are adapted to a broad range of
environmental conditions, especially planting dates and
mterrow spacing while others are more himited m their
potential distribution. There are genotypes perform
similarly regardless of the cane and sugar yield level
under wide range of planting dates, inter-row spacing and
years and other whose performance is directly related to
the cane and sugar yield potential of the used planting
dates, inter-row spacing and years. The information on
adaptability and performance stability of genotypes over

mnterrow n

environments 1s unportant for national policy m crop
production. Stable yield of a genotype means that its rank
relative to other genotypes remains unchanged in a given
set of environments. Most genotypes when tested under
different environmental conditions differ
performance and consequently it becomes difficult to
recognize a genotype relatively stable
performance under different environmental conditions.
Researchers need a statistic that provides a mean square
of stability or consistency of performance across a range
of environments, particularly one that reflects the
contribution of each genotype to the total GE interaction.

m their

18 in its

In regression analysis the stable genotype was defined as
one which has high and stable m production concerning
mean performance over enviromments (%), stability
regression coefficient of umty (b1 = 1.0) and deviation
from regression mean square equal to zero ($°d = 0) and
hence an 1deal genotype would have both a high average
performance over a wide range of environments together
with stability parameters as defined by Eberhart and
Russell [6]. The response of genotypes to variable
productivity levels among environments provides an
understanding of the stability of
performance. An understanding of sugarcane genotypes

environmental

stability across various environments representing the
combinations of various planting dates, mter-row spacing
and years should be encountered in sugarcane breeding
program. The objective of thus investigation was to study
the performance and stability parameters of ten sugarcane
genotypes grown at three planting dates, three interrow
spacing and two seasons.

MATERIALS AND METHODS

The present investigation was carried out at
El-Mataana Agricultural Research Station Farm, Qena
Governorate,Upper Egypt Region during two successive
growing seasons (2006/2007 and 2007/2008) to evaluate
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the performance and stability of ten sugarcane genotypes
under three planting dates and three inter-row spacing.
The harvesting date was after 12 months from planting.
The ten sugarcane genotypes are 3.84-47, G.95-19, G.95-
21, G.98-24, G.98-28, (3.99-103, G.99-165, Ph.B013 and
Mex.2001/80 and G.T.54-9. The commercial variety
(G.T.54-9) was used as a check variety. The three planting
dates were February 20® March 20" and April 20® in
2006/2007 and 2007/2008 seasons, respectively. The three
inter-row spacing were 80, 100 and 120cm. The
experimental design was a split-split plot with three
replications. The planting dates were allocated at random
in the mam plots while the inter-row spacing was
randomly distributed in the sub-plots and the sugarcane
genotypes were randomly assigned to the sub-sub plots.
The experimental unit area was 60m’ (12m x 5m) and
consisted of 15tows of 5m long at 80 cm mnter-row
spacing,l 2 rows of 5 m long at 100 cm inter-row spacing
and 10 rows of 5 m long at 120 cm mter-row spacing. Each
row was planted with 12 of three budded cane sets. The
recommended cultural practices of sugarcane were
adopted throughout the tow growing seasons 2006/2007
and 2007/2008. The ten sugarcane genotypes used and
their parents are presented in Table 1.

Daily minimum and maximum temperature degrees
(°C) and humidity at the experimental site were recorded
and the monthly means are presented in Table 2. The
following traits at each harvest date were recorded 1.e.
number of millable cane /feddan (one feddan =4200 m*)
was calculated on plot basis, stalk weight (kg) (was
determined by the cane weight of the plot and dividing
it by its number of millable cane, cane yield ton/fed
{(was calculated on plot basis and sugar yield (ton/fed.)
(Was calculated according to the formula described by
Yadav and Sharma [7].

Statistical Analysis

Analysis of Variance: The collected data were subjected
to proper statistical analysis of randomized complete
blocks design according to the procedures outlined by
Snedecor and Cochran [8]. The comparison among means
was done using LSD at 0.05 level of probability.

Stability Analysis: was carried out using Eberhart and
Russell model [6].

Yi=n,+BI+3
Where:

Y;: Is the genotype mean of the i* genotype at the j*
enviromment (1=1, 2.... nn)
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Table 1: pedigree of the studied sugarcane genotypes

No. Genotypes Pedigree Origin
1 G.T.54-9 [(N.Co 310X F. 337/925 Taiwan
(check variety) (P.SA3I2X F.861)]

2 G.98-28 C34-33 X777 Egypt
3 Ph 8013 CAC 71-312 X Phil. 64-2227 Philippine
4 (.99-165 Cp.76 -1306 X Q.76-1053 Egypt
5 G.99-103 US. 74-3 X Cp. 76-1053 Egypt
6 G.84-47 N.Co.310 X?7? Egypt
7 G.95-19 Sp.79-2278 X Sp. 80-1043 Egypt
8 G.95-21 Sp. 792278 X Sp. 80-1043 Egypt
9 Mex.2001-80 Sp.71-6180 X Mex.79-431 Mexico
10 G.98-24 C. 34-33 X?7? Egypt
Table 2: Average monthly meteorological data for Qena Govemnorate during 2006- 2008

2006 2007 2008

Temperature °C Temperature °C Temperature °C
Month Max Min Humidity % Max Min Humidity % Max Min Humidity %
January 24.7 4.3 43 22.5 85 47.9 23 5.4 52
February 27.6 5.6 52 24 84 471 25.5 7 42
March 30.6 9 41 31.7 14.5 30 29.5 10.6 34
April 34.2 13.3 20 28.9 14.2 28.6 34.8 15.7 26
May 383 18.9 29 354 212 189 38.7 20 22
June 41.8 21.8 9 42.9 26.5 14.3 41.1 23 23
July 40.9 23.9 31 40.3 26.6 19.6 40.6 23.6 26
August 41.4 21.3 34 40.2 259 21.8 40.7 23.4 27
September 40.2 18.7 40 41.5 26.4 22.1 38.6 21.5 32
October 36.1 14.9 31 37 21.7 29.6 353 17.5 40
November 284 7.6 47 27 13.7 43.2 29.6 121 47
December 24.1 38 48 42.1 10.3 482 24.6 7.2 53

Source: Central Laboratory for agricultural Climate, Agricultural Research Center, Giza, Egypt

u; Is the mean of the i®™ genctype over all
environments.

Bl Is the regression coefficient that measures the
response of the i" genotype to varying
environments.

dy:  Is the deviation from regression of the i* genotype

at the j* environment and L, is the environmental
index obtained as the mean of all genotypes at the
i* environment minus the grand mean.

I = (X1 Yy/v)-(LiYj Yy'vn), ¥j 1=0]

Eberhart and Russell 1966 [6] proposed that the ideal
variety 13 one that has three characteristics as follows:
Regression coefficient significantly different from
zero (b#0) and not significantly different from unity
(6 =1). Minimum value of the deviation from regression,
i.e., (5°d =0). High performance with a reasonable range of
1LV Irorumernts.

The regression coefficient (bi) was used to determine
the adaptation of tested genotypes according to Fimlay
and Wilkinson [9] as follow genotypes which their (bi)
less than unity is adapted to stress environments while
these which thewr (bi) more than umity 1s adapted to
favorable environments.

RESULTS AND DISCUSSION

Genotype Performance and Analysis of Variance:
Combined analysis of variance of the genotypes over
eighteen environments presented m Table 3 mdicated that
mean squares of environments, genotypes and their
interactions were highly significant for number of millable
cane, stalk weight, cane yield and sugar yield. The results
indicated that the genotypes interacted differently
with the environments. Similar results were obtained by
El-Shafai and Tsmail [2], Ahmed [10], Alexander and

Mathew [11], Ramdoss ef al [12], Mahmoud [13],
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Mishra et al. [14], Lesllie and Lesllie [15], Ryan et al [16],
Viator et al. [17], Ahmed et al. [18] a.d Sewa-Ram et al.
[19]. Data presented in Tables 4, 5, 6 and 7 showed that
planting dates, mterrow spacing, genotypes and all their
interactions among them had significant effect for all
studied traits, except the effect of planting date on number
of millable cane which was not significant m the first
season only. For sugar yield the effect of planting dates
was 1nsignificant m the second seasorn, m addition the
interaction between planting dates and inter-row spacing
was insigmficant i both seasons. In both seasons,
delaying planting from February 20" to April 20” reduced
all studied traits (Tables 4-7). However, the highest sugar
yield was recorded in March 20™ in both seasons. These
results are in agreement with those reported by Alexander
and Mathew [11], Eweida et al. [20], Ramesh and
Mahadevaswamy [21 ], El-Gergawy and El-Shafai [22] and
Mohamed and El-Taib [23].

In both seasons, increasing the distance between
cane rows led to decrease all studied traits. The results
showed that 80 cm interrow spacing was the best among
tested interrow spacing for all studied traits, except
planting at 100 cm interrow spacing in the second season
April 20" which recorded the highest value for sugar vield
trait. The same results were reported by El-Shafai and
Ismail [2], Ramdoss ef al. [12], Mishra et al. [14], Lesllie
and Lesllie [15], El-Geddawy et al. [24] and Sundra [25].

In both seasons, the results revealed that G 84-47 and
(G 95-19 genotypes were superior than G.T. 54-9 (the check
variety) in munber of millable cane. Meanwhile, G 99-103
genotype was superior to G.'T. 54-9 for the other studied
traits. These results were in harmony with those obtained
by Ahmed [10], Mahmoud [13], Sewa-Ram et al. [18],
Taha et al [26] and Shafshak et al [27] The
results revealed that all studied traits at both seasons
(Tables 4-7) decreased by increasing inter-row spacing at
all tested planting dates and all genotypes recorded the
highest performance at February 20" and 80 cm. inter-row
spacing except G.T 54-9 which recorded the highest
number of millable cane at March 20" planting date and
the same variety (G.T 54-9) recorded the highest number
of mullable cane at 100 cm inter-row spacing at the second
season. For the stalk weight, in both seasons all
genotypes showed high performance when they were
planted at February 20™ and 120 cm inter-row spacing,
except the genotypes G 99-165 and G 98-24 which gave
the same stalk weight in February 20" and March 20®
Also, G 98-24 genotype recorded the same stalk weight at
120 c¢m at the second season under both Feb. 20® and
March 20" planting dates; while G99-103 genotype
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recorded the highest values for stalk weight and cane
yield at both seasons. However, sugar yield of all studied
genotypes showed the highest values in March 20"
planting date in both seasons, except G 98-28 and G 95-19
genotypes which recorded the highest sugar yield in
February 20" planting date. These results are in
accordance with the results obtained by Ryan et al. [16],
Viator et al. [17] and Ahmed et al. [19], Jadhav et al [28]
and Arumugam ef al. [29].

At both data showed that all studied
genotypes recorded the highest mumber of millable cane
(Table 4) at all tested planting dates at 80 c¢m inter-row
spacing, while G.T 54-9 variety recorded the highest
number of millable cane at 100 cm nter-row spacing at the
second season. The genotype G 99-165 recorded the
highest number of millable cane at 100 cm inter-row
spacing at the second season at February 20" planting

SCAS0NS,

date. For stalk weight, all genotypes m both seasons
highest stalk weight when they were
planted at February 20® and 120cm inter-row spacing,
except the genotypes G 99-165 and G 98-24 gave the same
stalk weight in February 20" and March 20" (Table 5).
Also, G 98-24 genotype recorded the same stalk weight at
120 cm at the second season under both February 20" and
March 20* planting dates, while G99-103 genotype
recorded the highest value for stalk weight at March 20"
planting date and 120 cm inter-row spacing. For cane
yield, G 99-103 recorded the highest cane yield at all
tested inter-row spacing and G 99-165 recorded the lowest

revealed the

yield at all tested inter-row spacing at both seasons
(Table 6). The genotype G 99-103 recorded the highest
cane yield at February 20" planting date under 80 cm inter-
row spacing. For sugar yield, m both seasons (Table 7),
G 95-19 genotype gave the highest sugar yield at 100 cm
in February 20" planting date and at 80 cm in February 20™
and March 20® planting dates in the second season and
it recorded the highest sugar vield at 100 ¢m in March 20*
and April 20" planting dates in the first season and in
April 20" in the second season.

Joint Regression Analysis: The joint regression analysis
of vanance for number of millable cane, stalk weight, cane
yield and sugar yield, as shown in Table 8, revealed
highly significant differences of E + (E x G) for these traits.
This indicated that the environments and their interaction
with genotypes played important role in determining
cane yield and its components. Similar results were
reported by Mohamed and El-Taib [30]. Mean squares of
environments (linear) for cane yield and its components
were lughly sigmficant, indicating differences between
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Table 3: Mean squares of cane yield and its components of ten sugarcane genotypes under eighteen environments.

MS
S0V df Number of millable cane/fed Stalk weightikg) Cane yield (ton/fed) Sugar yield ton/fed
Rep (R) 2 41517132.62 0.0001 57.28 0.463
Environment (E) 17 1729102342.25% % 0.115%* 1783.09%* 23.62%%
Error (E) 34 16634541.55 0.002 30.00 0.76
Genotype (G) 9 509242880, 504 0.865%+ 2391.35%# 26.80%*
ExG 153 20064334974+ 0.004%* 3397+ 0.88%*
Error (G) 324 11927597.14 0.001 17.88 047
Table4:  Number of mullable cane of ten sugarcane genotypes under three planting dates and three mterrow spacing in season 2006/2007 {upper values) and season 2007/2008 (lower values)
Genotypes
Planting Row
dates (D) spacingermn G.T 54-9 Fh 8013 G.98-28 G.99-165 G.99-103 G.84-47 G.95-19 Iulex 2001-80 G.98-24 G.95-21 Iulean
D1 80 59052 568085 545195 498295 57546 62050 L9777 55916 598465 67417 584402
February 20th 45458 44380 45395 50844.5 55902 536585 513685 466795 54796 58540 507423
100 48781.6 447328 478772 539336 527884 50853.6 56176.4 475944 46418 4 55812.4 50496 88
46261.6 422128 45357.2 514136 502684 48333.6 53656.4 450744 43898 4 532924 4797688
120 36869 35882 3499533 39008.67 40576.67 4022433 39853.33 34468 4051833 43176 3855717
34769 33782 3289533 36908.67 38476.67 3812433 3775333 32368 3841833 41076 3645717
Iulean 482342 45807 77 4579734 47590.59 50437.02 5105598 5233558 45992.8 4892774 5546847 4916475
42162.87 40124.93 41215.84 4638892 48215.69 4670548 47593.08 41373.97 45704.24 511028 4505878
D2 80 587825 56896 52906 501585 56098 63035 63012.5 554785 54208 576625 5702375
March 20th 446425 42931 442015 50085 556325 53746 45756 470085 52948 59885 50083.6
100 52010 443828 43366.4 46130 49904 .4 48529.6 52306.8 456708 46900 55272 4844728
43490 41862.8 40346.4 43610 473844 46009.6 49786.8 431508 44380 52752 4592728
120 40880 35602 3487633 35084.67 3798433 3883833 37020067 34878.67 3846733 4228233 3789147
38780 33502 3277633 35984.67 35884.33 3673833 3492067 32778.67 3636733 4018233 3579147
Iulean 505575 45626.93 43716.24 44791.06 4799558 5013431 51446.66 4534266 4652511 5173894 477875
44304.17 39431.93 3927474 4322656 4630041 45497 98 44821.16 4097932 4456511 5093978 4393412
D3 80 54866 51625 5121% 481635 56070 60070.5 6157% 524615 53214 50967 5402355
April 20th 43970.5 43554 426885 40614 51716 48475 48062 450135 52920 56920.5 473542
100 492632 419692 42571.2 407736 474628 46351.2 48106.8 4277504 45710 532252 4581836
457432 394492 40051.2 382536 449428 438312 45586.8 402304 43190 50705.2 4329836
120 39503.33 326064.33 3379133 30788.33 37450 3758533 3430233 34461 3664967 41447 35864.27
37403.33 30564.33 31691.33 29855 35350 3548533 3220233 32361 3454967 39344 3388093
Iulean 4787751 42086.18 4252718 3990848 46994.27 43002.34 4799604 432243 45191.22 485464 4523539
4270568 37855.84 33144.01 36240.87 4400293 4259718 4195271 39201.63 4355322 489909 415245
Cverall mean 80 57566.83 55109.83 523815 49383.83 5670467 6173183 62522.83 54618.67 5575617 5863217 5649583
44690.33 43621.67 4409533 47181.17  54416.83 5195983 457315 46233.83 5355467 5858183 494087
100 50018.27 4369493 44604.93 4694573 50051.87 4857813 52196.67 4533853 46342.8 54769.87 4825417
4749827 41174.93 42084.93 4442573 47531.87 46058 13 49676.67 42818.53 43822.8 5224987 4573417
120 39084.11 34716.11 34554.33 35960.56 38670.33 3888267 3705878 34602.56 3854511 4230178 3743763
36984.11 32616.11 3245433 34249 44 36570.33 3678267 3495878 32502.56 3644511 4020178 3537652
Iulean 48889.74 44506.96 4401359 4409571 4847562 4973088 5059276 44853.25 4688136 51917.94 4739588
43057.57 39137.57 39544.87 4195211 46173.01 44933.54  44788.98 40518.31 44607533 5034445 43503.8
L3D 005 D k= DE v DV RV DEV - -- -- - --
NE T03.25 121804 19002 3291.24 3291.24 57006 - -- -- - --
1879.58 1092.52 1892.3 1782.57 3087.5 3087.5 53477 - -- -- - --
Table 5 : Stalk weight of ten sugarcane genotypes under three planting dates and three interrow spacing in season 20062007 (upper values) and season 2007/2008 (lower values).
Genotypes
Row
Planting dates (D) spacingerm G.T 54-9 Fh 8013 G.98-28 G.99-165 G.99-103 G.84-47 G.95-19  Mex 2001-80 G.98-24 G.95-21 Iean
D1February 20th a0 1.191.25 1.141.17 1.201.23 0.570.99 1.371.40 110113 1.211.25 1.081.09 093095 098100 1.11115
o0 1.381.41 1.201.23 1.281.31 1.021.05 1.421.4¢ 117120 1.261.30 1101.13 1.001.02  1.001.02 1.181.21
120 1.421.48 1.241.27 1.311.34 1.041.06 1.481.52 119122 1.321.30 1151.18 1.041.06  1.021.05 1.221.25
Iean 1.331.37 1.191.22 1.261.2% 1.011.04 1.431.46 1.151.18 1.271.30 1.101.13 0.991.01 1.001.02 1.171.20
D2March 20th 80 1.221.25 1.141.17 1.161.19 0.960.99 1.251.28 1.021.05 1.101.30 1.031.06 1.001.02 1.031.06 1.091.12
100 133137 1.181.21 1.221.25 1.041.07 1.371.40 1.051.08 1.201.30 1.081.10 1.041.06 109112 1.161.19
120 1.361.40 1.211.24 1.251.28 1.011.04 1.461.50 115118 1.271.30 1.141.17 1.071.10 112115 1.201.24
Ivlean 1311.34 1.181.21 1.211.24 1.001.03 1.361.39 1.081.10 1.191.30 1.081.11 1.041.06 1.081.11 1.151.18
D3Apnl 20th a0 115118 1091.12 1.081.10 0.880.91 1.201.23 0.940.96 059130 0.540.96 083085 094096 1.001.03
o0 1.201.23 1101.13 1.171.20 0.540.96 1.231.2¢ 0.950.98 1.081.30 1.001.03 092094 103106 1.061.0%
120 1.261.29 1.181.21 1.201.23 0.960.98 1.271.30 1.001.02 1.101.30 1.031.06 0.991.01 102105 1.101.13
Ilean 1.201.23 1.121.15 1.151.18 0.930.95 1.231.26 0.960.99 1.051.30 0.991.02 0.910.94 1.001.02 1.051.08
Cverall mean a0 1.181.23 112115 115118 0.540.96 1.271.30 1.021.05 1.101.30 L0104 092094 098101 1.071.10
o0 1.301.34 116119 1.221.25 1.001.03 1.341.37 1081.09 1.181.30 1.081.09 0.981.01 104107 1.131.16
120 1.351.38 1.211.24 1.251.28 1.001.03 1411.44 L1114 1.231.30 L1114 1.031.06  1.051.08 1.181.21
Iean 1.281.31 1171.20 1.211.24 0.581.01 1.341.37 1.061.0¢ 1.171.30 1.061.0¢ 0.981.00 1.031.05 1.131.16
LED 0.05 D RE DR v DV RV DRV - - - - -
0.021 no1s 0.025 0.01% 0.033 0.033 0.057 - - - - -
0.016 0013 0.023 0.01% 0.033 0.033 0.057 - - - - -
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Table 6: Cane yield of ten sugarcane genotypes under three planting dates and three interrow spacing in season 2006/2007 (upper values) and season 2007/2008 (lower values)

Genotypes
Eow
Planting dates (D) spacingerm G.T 54-9 Fh 8013 G.98-28 G.99-165 G.99-103 G.8447  G.95-19 Iulex 2001-80 G.98-24 3.95-21 Iean
DiFebruary 20th 30 T0.065698  &4.5951.77 65525585 48375036 79197844 63246047 74036405 59185060 55355200 65725890 €5025796
100 67116526 53755202 61185943 55.0753.85 75157340 59275774 7T0966949 52255078 46394496 55755457 59695815
120 52335064  44.6043.05 45794415 40493929 S0265863  47.894657 527551.24 39763826 41914076 44214315 4700557
Ivlean 63175763 54314895 57505314 47974790 71537016 58465493 659161.59 50404655 47884591 55235221 57245390
D2March 20th 80 71495574 65045039 61565271 48534967 T0.0971.22  644056.37 71365592 57.3049.83 53.9754.08 59426341 62325593
100 69416771 52595079 52935113 47344635 ©S8206637  51.0549.65 62946141 49.1547.64 48574712 60175891 56295471
120 55885437 43.0041.50 43454186 38523730 55685390 44834346 46844531 39753830  41.223988 47174600 45634419
Idean 65595927 53544756 52654857 44964444 S4.6563.83 53434983 60385421 487345286 47924702 355585611 54735161
D3Apnl 20th 30 63.1151.84 56504888 55134710 42633684 S7.46352 56454666 609848.84 49494337 44264508 48065504 543644872
100 58865723 46214458 49794807 38253680 58325661 44224291 51224977 429141.41 41814051 54795356 48644714
120 49844838 38463695 405739.05 29442931 47624612 37423625 37733625 35503419 36213502 423541.25 39513828
Ivlean 57275248  47.0543.47 48504474 36783432 57665542  46.0341.94 49974495 42633066 40764020 483404995 47504471
Owerall mean 30 68225485 62045035 60745188 46514562 72117106  €3.0354.50 687936.27 553247.93 51195039 57.7359.12 £0575420
100 65136340 50.8549.13  54.6352.88 47.054567 67.226546 51.5250.10 61706022 48104661 45594420 56905568 54875333
120 52685113 42024050 43274169 35153530 54525288 43384209 45774427 38333692 39783855 44534347 4400263
Ivlean 62015646 51644666 52884882 43244222 o4626313 52644890 58765359 47254382 45524438 53.075275 53165007
LD 005 D k3 DR v D EV DRV - - - - -
364 113 2.03 233 404 4.04 6.99 - - - - -
210 1.66 2.88 218 377 377 6.54 - - - - -

Table 7: Sugaryield of ten sugarcane genotypes under three planting dates and three interrow spacing in seascn 2006/2007 (upper values) and season 2007/2008 (lower values).

Genotypes
Eow
Planting dates (D) spacingerm G.T 54-9 Fh 8013 G.98-28 G.99-165 G.99-103 G.8447  G.95-19 Iulex 2001-80 G.98-24 G.95-21 Iean
D1February 20th 80 8.096.66 7.515.65 802569 512570 8.627.51 7.625.97 816673 6.415.83 6.535.57 744576 7.356.10
o0 7.807.14 6.035.54 700553 6.426.09 8.896.80 6.435.37 887712 6.345.46 5.455.30 6.055.37 6.935.97
120 6.865.71 5.825.55 572466 4.704.89 6.865.64 6.105.45 6.576.71 4.774.66 534512 5.214.47 579529
Iean 758650 6.455.58 691529 5.415.56 8.126.65 672559 7.866.385 5.845.32 577533 6.235.20 6.6957%
D2March 20th a0 9.586.62 838582 683666 6.176.63 8.483.04 8466.99 884715 7.456.3% 6.936.84 6.847.85  7.806.50
100 933826 6.726.36 7.015.03 6.205.88 8.706.58 6.346.31 842642 6.885.68 6.744.99 7.436.86 7.386.24
120 7.015.51 5.334.76 508419 4.844 56 7.185.93 576497 6.115.54 5.254.31 5.264.24 6.205.19 5.814.92
Ivlean 8.046.80 6.815.65 631529 5745 69 8126.85 6.856.09 179637 6.545.46 6.315.36 6.826.64 6.996.02
D3Apnl 20th a0 737655 6.505.22 612545 4.704.27 7.167.98 728566 681632 5.505.31 534597 5.846.74 6.275.95
o0 6.837.65 5.886.19 514643 4.814.54 6.967.13 511538 532592 5.035.32 4.665.42 6.706.57 5.646.14
120 5.576.50 4.184.72 452529 3.543.81 6.055.82 434419 452478 4.274.63 4.354.85 487512 4.624.97
Ivlean 6.596.90 5.525.38 526573 4.354.34 6.736.97 557508 5.575.67 4.945.09 478541 5.806.28 551568
Overall mean 80 8356.61 7.465.56 699593 533553 8097 83 7.796.20 7.96673 6.455.85 6.276.13 6.716.80 714632
o0 7.987.69 6.216.03 638566 5.815.64 8.186.84 596565 7.54649 6.085.4% 5.625.24 6.736.40 6.656.12
120 6.485.90 5.115.01 511472 4.364.42 6.705.80 5404 87 5735.68 4.784 54 4.984.73 5.434.92 541506
Iean 760673 6.265.53 6.165.44 5.175.20 7.666.82 638559  7.07630 5.775.29 5.625.37 6.296.04 6.405.83
LED 0.05 D R DR v DV RV DRV -~ -~ - - -~
0.586 0176 0.365 N3 0.633 0.633 R - - - - -
NiE 0.270 0.363 0468 0.630 0.630 N3 -- -- - - --
Table 8: The joint regression analysis variance for number of millable cane, stalk weight, cane yield and sugar yield traits
B
30V df Mumber of rmullable cane/fed Stalk weight (kg) Cane yield Gon/fed) Sugar yield ton/fed
Genetypes () 9 57313312530 0.837+ 2391.37%* 26.81%F
Env. + (GxEmv.) 170 208351576.20%* 0.022%+ 208.88%* 3.16%*
Env. (lnear) 1 29584 164162.30%* 2.85%* 30311.42%F 401.83%*
G xEnv. (linear) 9 42299075 40%+* 0.03+* 136.35%* 0.98%
Pooled deviation 160 34093200707 0.004%* 24,32 0.79%*
Pooled error 324 11927597 .49 0.001 2391.37 26.81

*, ** Bignificant and ughly sigmficant at 0.05 and 0.01 probability levels, respectively
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Table 91 Mean performance (% ) and stability parameters for ten sugarcane genotypes under eighteen environments for both number of

millable cane and stalk weight traits

Number of millable {cane/fad) Stalk weight (kg)
Genotypes Ivean b1 32d1 MMean b1 B2di
G.T.54-9 (check variety) 45973.65 0.850 33128374 .56 1.297 1221 0.002**
G.98-28 4182226 0.975 11171174 .86 1.179 0.653 0.001
Th 8013 Philippme var.) 41773.17 0.926 5155960.80 1.222 0,892 0.001
G.99-165 4135775 0931 196618487 40+ 1.009 1.106 0.011%
G.99-103 4732932 1.008 10905291.19 1.356 1344 0.003%+*
G.84-47 47332.21 1.126* 822827486 1.077 1161 0.004%*
G.95-19 47690.87 1.271%* 16776661.98 1.184 1424 0.002%+*
G.95-21 42685.28 1011 350732012 1.073 0.897 0.00
IMex.2001-80 (Mexican var.) 45744 41 0.925 21028174 57% 0.991 0.865 0.004%+*
G.98-24 51131.21 0977 34412286.38%* 1.039 0437 0.007++*
Mean 4528411 - 1.143
* ** significant and highly significant at 0.05 and 0.01 probability levels, respectively.
Table 10: Mean performance (% ) and stability parameters for ten sugarcane genotypes under exghteen environments for both cane yield and sugar yield tratts.

Cane yield (tenffed) Sugar yield Gon/fed)

ok

Genotypes Ivean bi B2di MMean b1 B2di
G.T.54-9 (check variety) 59.24 0.855 47.93%* 717 1115 1.05%+*
G.98-28 4915 0,960 21.25 5.90 0,996 0.67
Ph 8013 (Philippine var.) 50.85 0.986 10.04 5.80 1019 071
G.99-165 42.73 0508 31.33%* 5.18 0783 1.06%+*
G.99-103 63.88 1.228* 2595 724 1.046 0.65
G.84-47 5077 1132 1202 5.99 1102 0.86%
G.95-1% 56.17 1.435%* 2050 6.69 1.297 0.96%
G.95-21 45.54 0.937 3.34 553 0975 0.13
IMex.2001-80 (Mexican var.) 44.95 0713 18.94 5.4¢ 0815 0.44
G.98-24 52.91 0.842 49.94%* 6.16 0.850 1.34%+
Iulean 51.61 6.11

*, ** sigmificant and highly significant at 0.05 and (.01 probability levels, respectively.

environments and their considerable influence on all
studied traits. Tt is also important to mention that the
linear component of genotype - environment interaction
was highly significant for all studied traits. Therefore, it
could be preceding in the stability analysis [6]. This
indicated that the
differed from one

relative ranks of the genotypes
The
significance of pooled deviation indicates that the
genotypes differed considerably with respect to their
stability for all studied traits. Similar results were obtained

by Sanjeev - Kumar et al. [31].

environment to another.

Stability Parameters: For

environments (%),

each genotype, mean
performance the stability
regression coefficient (b1) and deviation from regression

over

(S°d) as presented in Table 9 for number of millable cane
and stallt weight and (Table 10) for cane vield and sugar
vield. The stable genotype was defined as one which has
a regression coefficient of 1.0 and deviation from
regression mean square equal to zero. The regression
coefficients (bi) of genotypes Ph.8013, G.98-28, G.99-103
and G95-21 for number of millable cane, while genotypes
Ph.8013, G.98-28 and G95-21 for stalk weight (Table 9), in
addition to genotypes Ph 8013, G 98-28, G 84-47, G95-21
and Mex.2001/80 for cane yield and also genotypes
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Ph.8013, G.98-28, G.99-103, G 95-21 and Mex.2001/80 for
sugar yield (Table 10), were insignificant from unity and
the deviation from regression ( $°d) were also insignificant
from zero, indicating that these genotypes considered
stable for such trait. Meanwhile, the other tested
genotypes for such trait were unstable; since their $*d
were significantly differ from zero according to Eberhart
and Russell [6]. Similar results were obtained by Sanjeev -
Kumar et al. [31], Khatod et al. [32], Hapase et al. [33],
Sanjeev -\ Kumar et al. [34] and Khatod et al [35].

The genotypes Ph.8013 and G.98-28 for number of
millable cane and genotypes Ph 8013, G 98-28 and G 95-21
for stalk weight (Table 9), in addition to genotypes Ph
8013,G.98-28, G 95-21 and Mex.2001/80 for cane yield and
also, genotypes G98-28, G 95-21 and Mex.2001/80 for
sugar yield (Table 10) were considered specially adapted
to unfavorable envircnment late planting date { April 20%)
and un-optimum inter-row spacing (120 ¢m) because the
regression coefficients of these genotypes were less than
one (b1 < 1). Our results are in agreement with those
obtained by Ghosh and Singh [36]. The other studied
genotypes i.e., G.99-103 and G 95-21 for number of millable
cane, G 84-47 for cane yield; and Ph 8013 and G.99-103 for
sugar yield gave (bi) values more than unity (b1 > 1) and
could be well adapted to optimum planting dates (Feb. 20*
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and March 20" and optimum interrow spacing (80 cm.).

The present results confirm the findings of Hapse et al

[33]. The most desirable genotypes based on the three
stability parameters (%, bi and $’d) were G.95-21 for
number of millable cane and G.99-103 for the other studied
traits because they had desired performance among all

studied genotypes, b1 did not differ significantly from

unity and least deviation from regression. Similar results
were reported by Manjunath et al. [3], Khatod et al. [32]
and Mattias [37].

10.
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