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Abstract

Sizeable variation in total dry weight (TDW) production and
reproductive to vegetative ratio (R/V's) of Pima and Egyptian cot-
ton in favour of Pima cotton were observed. For Egyptian cotton the
early maturing cultivars G.83 and G.85 were smaller in stature and
produced less dry weight and were more efficient in squaring and
bolling than G .80 and G.86 in all sampling occasions in the three en-
vironments sampled. As for increasing the total biomass of Egyp-
tian cotton, it would be necessary to increase the crop growth rate
{CGR). For the duration of time that samples were collected in this
study, higher values for the crop growth rate (CGR) and relative
growth rate {RGR) of Pima cultivars versus Egyptian ones were de-
tected, although differences did reach the significant level. There-
fore, if the CGR of Egyptian cotlon were improved along with im-
proved partitioning of dry matter into reproductive organs, yield
improvements would be realized.

Maximum CGR was reached about two weeks earlier than the
corresponding maximum LAl This indicates that the expanded LA
was over optimal for these cuitivars. At LP planting system, maxi-
mum LAl was reached about 2-3 weeks, earlier compared to CN
planting system.Therefore useful variability for R/V would likely
result in increased genetic advance for yield.

INTRODUCTION

In breeding programs, growth analysis can be useful for the identification
of important plant developmental phases or components refated to high yield un-
der a particular environment (Clark et al, 1984). Growth studies reiated specif-
ically to adaptation of cotton to the stress of late planting are limited.

Growth analysis has been widely used to study crop and cultivar response
to environmental conditions in an effort to identify factors important to the de-
velopment of economic yield. In breeding programs, growth anaiysis can be useful
for identification of important plant developmental phases or components re-
lated to high yield under a particular environment (Clark et al., 1984). Growth
studies related specifically to the tolorance of cotton to late pianting are more
timited.
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The major dry matter sinks in cotton are vegetation, seed, and lint. Gains
in lint yield can be obtained by redirecting photosynthate to lint at the expense
of other sinks. Wells and Meredith {1984b) demonstrated that lower yielding, ob-
solete cultivars released prior to 1940 had a lower reproductive ratio than high-
er-yieiding, modern cultivars. Determination of reproductive ratio is too labori-
ous 1o be practical in routine screening of genotypes. However, it may be helpful
to utilize parental material with high material reproductive ratios and, in the
breeding process, to select genotypes that appear to have a favorable balance of
reproductive and vegetative growih (Calhoun and Bowman, 1999).

The dependence of seed cotion vield potentiality of ten Egyptian cotton
cultivars and their yield contributing variables on dry matter accumulation and
partitioning was evident. (Abo El-Zahab and Zahran, 1975). They reported that
the high seed cotion yield of Giza 69 cultivar may be due to its higher mean per-
formance in three yield contributing variables, viz. number of harvested bolls,
boll weight and seed index. This cultivar did not rank first among the other cul-
tivars in leaf area or NAR, and this was reflected in its moderate capacity to ac-
cumulate dry matter. However, it significantly exceeded all the other cultivars
in relative squaring, relative fruitfulness and fruiting index. This indicate a
higher rate of squaring and boll production per 100 grams of top dry weight and
pbetter distribution of assimilates in forms of bolls. However, the yield of other
cultivars resulted from the integration of the various growth attributes in dif-
ferent ways. Therefore, it may safely be stated that the yield of seed cotton was

directly related to the early development of plants.

The importance of dry matter accumulation and partitioning to selection
process aimed towards greater lint yield, justified the distinct need to develop
an understanding of Pima cotton growth and development in a more definitive
sense. Evaluation of Pima cotton would be most useful if conducted with com-
parisons to Egyptian cotton if there is a need to be incorporated as breeding ma-
terial in the Egyptian cotton breeding program to profuse the genetic variability.

MATERIALS AND METHODS

Three environments viz.: E1, conventional planting {CN}, on 1st of April
1998 at Giza Agric. Exper. Sta., ARC; E2, CN planting, on 25th of March 1999 and
E3: late planting (LP), on 1st of May, 1999. E2 and were conducted at Sids Agric.
Exper. Sta. ARC; Beni-Suef governorate. Eight G. barbadense culiivars were
sown in a randomised complete block design with four replications. Each Plot
consisted of 7 rows, 4 meters long, 60 cm apart. Plants were sown in 2 plants /

hill spaced 20 c¢m within the row. A section of 4 rows of each plot was used for
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sampiing occasions of cotton plants for growth analysis.

Designaticns, pedigree, main fiber characteristics of genotypes used, cou-
pled with full details of layout of the experiment and the different respect of
the maintenance of experiment are mentioned in details by Abo El-Zahab et al
(2002 a)..

Growth analysis was determined from ten plants from five successive
guarded hills, A fixed number of plants rather than plants from fixed area was
taken at each sampling date. In E,: sampling commenced 35 days after sowing and
continued at 15 days intervals until 125 days from planting, suming up to 7 sam-
plings. In E,; sampling commenced 38 days after sowing and continued at 21 days
intervals until 150 days from planting, suming up to 6 samplings. In E;; sampling
commenced 31 days after sowing and continued at 21 days intervals until 137
days from planting, suming up to 6 samplings. Separate samplings were aliocated
at random to the rows and in the meantime the border effects were avoided on

the subsequent samples.

The plants of each sample were carefully uprooted and separated into
roots, stems and branches, leaves, squares and bolls.

The different plant fractions were washed and oven dried to a constant
weight for 48 hours at 70° C. The total dry weight was used as the measure of
seedling vigour. The various growth attributes listed in column 1 of Table 1 were
measured:

For leat area measurements in all samples the disk method was used and
the cross sectional area of the punch used was 3.2 cm?. Only whole disks were
usad in calculating the area-weight relationships of the subsamples. From the
first to the third sample ten to fifly disks were taken. However, for the other
samples usually 400 disks were taken .in this study leaves refer only to plate of
leaves in calculating leaf area by using the area-weight relationships of the sub-
samples

Several growth attributes (Crop Growth Rate, CGR= g/m®/week: Relative
Growth Rate, RGR = g/g/week and Net Assimilation Rate, NAR =g/m?/week) were
calculated according to Radford (1967).

Squaring (Relative squaring, RS and Squaring index, Sl): and fruiting (Rel-
ative fruitfulness, RF and Fruiting index, FI) efficiency were estimated according
to (Abo EL Zahab and Zahran, 1975). Reproductive /vegetative ratio (RVR) was
calculated according to Unruh and Silvertooth {1996). Data from each macro-
environment; CN and LP planting dates and combined over environments were sub-
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jected to analysis of variance using plot means.

RESULTS AND DISCUSSION

No sizeable differences among the tested genotypes were found for most
vegetative growth {piant height, stem weight, leaf weight and total weight}
traits measured in the first three samples 35,50 and 65 DAP in E1 and in the
first sample, 31 DAP in E3.Therfore, only data for sampling occasions ex-
hibiting significant for the traits studied will be tabulated and discussed. For E,
there were significant variations in total dry weight (TDW) production and re-
productive at 80 and 95 DAP. On a per plant basis TDW were 32.18, 28.81 and
70.78, 59.06 for Pima and Egyptian cotton groups, respectively at 80, 95 DAP in
the same order. R/V's, values were 0.52 and 0.26 for Pima and Egyptian cotton
groups, respectively at 125 DAP (Table 1). Supericrity of Pima cotton in R/V’s
was also reflected in fruiting efficiency expressed as fruiting index (FI}, bolls
dry to top dry weight, and relative fruitfulness (RF), number of bolls per 100
grams top dry weight, where it was significant and evident at 125 DAP. Fi and
RF comparable values were 0.48 and 24.15 for Pima group compared with 0.20
and 15.83 for Egyptian cotton at 125 DAP (Table 2). Moreover, it is worthy is
to mention here that Pima cotton was also superior in squaring efficiency ex-
pressed as relative squaring (RS), number of squares per 100 grams dry top
weight, at 125 DAP, where RS values were 14.53 and 12.34 for Pima and Egyptian
cotton, respectively.

In E, there were sizeable differences in TDW production partitioning ex-
pressed as R/V's in favour of Pima cotton. On a per plant basis TDW were 16.40
and 20.29 and 49.77and 47.10 g. for Pima and Egyptian cotton groups, re-
spectively at 80 and 101 DAP in the same order (Table 1). R/V's values were
0.012 and 0.005; 0.12 and 0.07 and 2.26 and 1.77 for the aforementioned sampling
occasion 58, 80 and 150 DAP for Pima and Egyptian cotton, respectively. Also
Pima cotton was significantly efficient in squaring efficiency where the es-
timated values for squaring index (Sl), squares dry weight to top dry weight,
were 0.11 and 0.07 whereas the relative squaring (RS) values were 79.69 and
63.97 for Pima and Egyptian cotton, respectively at 80 DAP. However, at 123 DAP
the RS values were 11.88 and 6.01 for Pima group versus Egyptian cotion. Also
significant variations in Fl were detected at 150 DAP in favour of Pima cotton,
where the estimates were 1.87 and 1.76 for Pima and Egyptian cotion, re-
spectively (Table 2).

For E; also the trend of high variations in TDW production and parti-
fioning in terms of R/V's for Pima and Egyptian cotton in favour of Pima cotton
was detected. On a per plant basis TDW were 41.22 and 41.71; 97.18 and 84.19
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and 118.23 and 92.02 g. for Pima and Egyptian cotton groups, respectively at 73,
117 and 137 DAP in the same order, with significant difference at 137 DAP. The
corresponding R/V's values were 0.02 and 0.02; 0.12 and 0.10; 0.89 and 0.87and
1.51 and 1.24 for the afcrementioned sampling occasions in the same order with
significant differences at 73 and 137 DAP. Moreover, Pima cotton was more sig-
nificantly efficient in squaring expressed as RS in all the three occasions and
cotton groups sampled at 54, 73 and 98 DAP. The estimates were 47.07, 71.42
and 88.71 for Pima

cotton compared with Egyptian group where RS values were 35.94, 61.27
and 70.71 at the aforementioned three sampling dates, respectively. Also Pima
cotton was significant efficient in fruiting efficiency at 137 DAP where Fi val-
ues were 1.54 and 1.28 and RF estimates were 42.51 and 36.18 for Pima cotton
compared with Egyptian cotton Table 2.

For Egyptian cotton the early maturing modern cultivars (G.83 and G.85)
were smakler in stature and produce less dry weight than the other two varieties
G.80 and G.886 in all sampling occasions in the three environments (Table 1). Also
the two cultivars G.83 and G.85 were more efficient in squaring and bolling than
the other two cultivars G.80 and G.86 in all sampling occasions in the three en-
vironments.

Therefore, these results indicate that future improvements in Egyptian
cotton would require an increase in total dry matter in the direction of re-
productive organs.

Currently, to our knowledge, Egyptian cotton breeders do not deliberateiy
introduce R/V ratio in the breeding programs. This study suggests that the addi-
tion of usetul variability for R/V ratio wouid likely result in increasing genetic
advance for yield.

With regard to plant growth expressed as plant height (Table 1), it was no-
ticed that during all sampling occasions, there were no significant differences in
piant height between the Egyptian and Pima cultivars. However, there was a gen-
eral trend for plant height of LP system to be taller than their respective height
in CN system. With the advance in plant age, significant differences were de-
tected between cultivar means in plant height. Intra-group variability was re-
ported for plant height, where cultivars G.83 and G.85 within the Egyptian and
PS-6 and PS-7 within Pima group were shorter as compared to the other cul-
tivars at 125 DAP in E1, 101 DAP in E2 and 73 DAP in E3 Table 1. It is worthy to
mention here that in GN planting (E1) both G.83 and G.85 were most efficient in
squaring and fruiting.G.83 was more efficient in squaring and fruiting expressed
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Table 1. Characteristics of cotton vegetative and reproductive growth as af-
fected by genotypes and environments. All vegetative and reproductive

characteristics are expressed on a per plant basis.

E,: Conventional ptanting date (CN), 1998.

7 ) Egyptian B Pima
Traits DAP ™
G.80 G .83 G.85 G 86 x Earipima Pig.a P 5.6 P57 x
Squa. wt., g ad 1.324 3 36a 2. 88ab 2.08bca 2.38 2.13bcd |2 34abcd | 2.45abc 1.50cd 211
Boll wit g 0.7 0.89a 0.53ab 0 90a 0.62 D.35a 0 47ab Q.42ab 012b 0.34
Rep. wt, g 1.49c¢ 4.242a 3.19ab 2 99b 2.58 2.48bc 2.81b 2.87b 182¢c Z.45
Stem wt,, g 10.27c 15.G8ab 12.35bc 14 .25ab 12,69 13.78ab 15.25ab 15.98a 12.60bc 14 4
Leaf wt, ¢ 42 .38d 15 57ab | 12.64cd M4 83abed 132,87 18.23a 15 10abe | 16.75ab | 13.25pcd 15.33+
Veg wt. g 22.85d 30.65ab | 24.99cd |28 .13abc 26 .86 30.00ab 30.35ab 32.73a 25 85pcd 20.74
Total wi., g 24.06d 34.91a 128.47bcd { 32 11abc 29 .81 32.4Babc | 33.16ab 25.5%a 27.47cd 32 18+
RVR (g a-t)(1 0.07ce Q.14a 0.13ap 0. 100bc 0.1 0.08cq 0.089cd 2.0ved 0.08d 0.08
Stem wt., g a5 29.74abc | 26.89bc 24 .47¢c 23.40¢c 268.13 34.25ab 37.25a 32.73ab | 33.20ab 34,36+
Leaf wt, g 26.73b 20.73c 25 30bc 32 25a 2625 30.5Cab | 29.0%ab | 30.15ab 26.22b 28 98
Vag wt, g 56 47abc | 47 62c¢ 49.77pc {55 65abc 52 38 8d4.75a 66.30a 62.884 5¢.40ab 83 33+
Total wt., g 61.88abe } 52.30c S58.74bc |63 35abe 59 06 72.35a 73.28a 70.18a# | 67.20a 7078+
Height, cm 110 151.00a | 122.00c 122.35bc |137.25abc] 13315 136.25ab |133.25bc [137 76abc| 138.75bc 136.5
Height, am 125 164.00a | 123.00d [128.50cd | 149.00ab 141.13 142.00bc |[142 00be | 143.50bc | 124.00d 137.05
Sqgua. wt., g 1.50b 1.11b 9. 40a 1.38b 3.35 1.80b 1.95b 1.8Cb 2.20b 1.84
Boll wi, g 18.05¢ 22.40bc 17 45¢ 15 00c¢ 17.72 29.75ab 36.25a 34.25a 39 65a 34,98+
Rep. wt., g 17.56d 23.51cd {26 85bed 16.38d 21.07 31.53%abc | 38.20ab | 36 05ab 41.85a 3591+
Leaf wt, g 27.55be | 29.70bc J 36.30ab 43.10a 34 18 28.75bc 41.83a 28.45bc 22.3Cc 30.33
RVR (g g-1) 0.25bc Q.31bc 0.31be 0 17¢ 0.28 0.40ab 0.51a 0.58a 0.57a 0.52+
E2: CN plamting date, 1999,
Height, cm 58 16.92¢c 19.9abe 18.80pc 22.10ab 19.44 23.08a 22 70ab | 21.95ab §19.75abc 21.87
Squa. wt.. g 0.01bc 0.03abe | 0.03abe 0.00c a.qz 0.06a 0.05ak 0 .D5ab G 03abe 0.05+
Rep. wt, g Q.0tbe 0 03abs ©.03anc 0.00c 0.02 0.06a 0.05ap 0.0S5ab Q.03abc 0.05+
RVR {gg-1) 0.003bc {0.008abc §O.008abc 0.00c o.005 0.011ab ¢.01a 0 014ab |G 013abc| 0012+
Squa. wt, g 80 0.52b 1.16ab 1.57ab 0 55b 0.85 2.21a 1 88a 1.75a 2 07a 1,98+
Rep. wt, g 0.55¢c 1.18bec 1. 77ab 0.55¢ 1.01 2.4ta 2.03ab 1.97ab 2. 29an 2,18+
Total wt., g 12.43 1575 16.23 2119 18.4 18.53 17.74 24 .15 19.7 20.29+
RVR (gg-1) Q.056c 0.0B8abc . 10ab ¢.Q3c 0.07 0 14a Q.13a 0.09ake 0.13a 0.12=
Height. cm 101 72.25cg {74 75bed | 67 .5204d 38.75a 75.81 B1.25ab |74 00bcd [ 71 75cd § 79.00ab 76.8
Boh wt g B8.32bc a.82an 7.6%ab Z.88c 8.85 ¥.37ab & 45bc 352c 10.98a 6.83
Rep. wi, g ¢.11be | 13.29ab | 10.22bc & 78¢ 085 11.89ab | 10.04bc 5.99¢ 15.22a 1076
Stem wt, g 17.3%kc 19.58bc 15 71¢ 29.10a 20.44 22.25abc | 21.08kc 20 59bc | 24 0&ap 21.69
Total wt., g 41.3 47 76 39.76 59.58 47.1 50.88 47 7 43 44 5708 49 77+
RVR (g g-1) 0.20ab 0.39a 0.385 0 13c 0.29 0.32ab 0.28abc 0.17be 0.38a .29
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Egyptian Pima
Traits DAP
G.80 G .83 G.BS =.86 x Earlipima P S-4 P S5-8 P s-7 x
Height, cm 123 89.50b 86.000 B3.75b 114.00a a3 .31 91.33b 88.40b +18.10a B81.15b 28 79
Squa. wt.. g 0.43b 0.21b 0.57b 1.32a 0.63 0.5tb Q.40b 1.87a 0.42b 0.8
Boll wi., g 30.76bc 35.30p 42.92ab 22 28c 32.82 42.82ab 52 35a 30.52bc 31.e8kc 38.37
5 i3
Rep. wt, g . -31,19bc 35.51bc 43.49ab 23.60c 33.45 43.13ab 52.76a 32.3Bbc { 32.40bc 40.17
Stem wt, g 23.60bc 19.74¢ 18.81¢ 29 79ab 22.99 21.88¢ 23.186c 31.70a 22.20¢c 24.74
Laaf wt, g 18 78bcd 16.55d 17.43d 23.37ab 19.03 20.50abedf 22.45abe 24 50a 17.80cd 21.29
Veg. wi., g 42. 385 34.29¢ 36.24¢ 53.t6ab 42.02 42.87c 45.61bg 58.20a 39.80cC 48.07
RVR (g g-1) 0. 75pcd 1.01ab 1.258a 0.45d 0.87 1.01ab 1.18a 0.58cd 0.81bc 0.88
Height, cm 150} 89.63cd | 90 43bcd | 91.05bed] 117.78a 87.07 a7.85b 85.10d 123.05a | 95 43bc 100.38
Leaf wt., g 14 .95a 7.03a 12.78abc 16.03a 12.7 12.18abc 8.2cd 14 23ab | 9.98bcd 11.17
Vg, wt, g 34 83ab 21.83¢ 38.18ab 45.15a 34.5 38 00ab | 26.93be 36.00ab | 28.33bec 31.82
RVR (gg-1») 1.47 2.13 1.76 1.71 1.77 2.01 2.76 1.81 2.48 2.28+
£ late planting date (LP), 1998.
Height, cm 31 11.80bcd 10 60d 10.80cd | 11.€0bcd 11.23 1%.60bcd | 12.50ab | 12.20abec 13.60a 12.48+
Stem wt., g 0.25 0.21 0.27 0.3 0.2& 0.3 0.29 0.a2 0.33 Q.31+
Leaf wt., g 041 0.38 052 0.47 Q.45 0.56 0.51 0.59 Q.57 Q.58+
Totat wt., g 0.66 Q.59 079 Q.77 0.7 [+8:1.] 0.8 0.91 0.9 -0.87+
Squa. wt., g 54 C.22ak a.21ab C.30a a.1cb 0.21 0.32a 0.28a 0.2Ba 0.32a 0.30+
Rep. wt. g G.22ab 0.21ab 0.30a 0.10b Q.21 0.32a 0.2Ba 0.28a 0.32a 0.30+
Total wt., g 1217 12.87 14.49 12.89 12.386 14.29 12.94 12.9 13.24 13.34
RVR {gg— 1) 0.02ab 0.02bc 0.03a 0.01c 0.0z 9.02ab 0.02ab 0.02ab C.02ab 0.02
Height, cm 73 }78.90bed | 81.15bed | 77.53cd 90.10a 81.82 87.00ab | B0.43bed 75.25¢ | 80.00abc 81.82
Stern wt,, g 18.10c 22.65a 17.68bc 24.76a 203 25 278 17 07c 15.18¢c 22.12ab 19.91
Veg. wt. g 33.34hc 42 13ab 33.86bc | 41.95ab 37.82 45.11a 33.84bc 27.26c 41.13ab 36.84
Total wt., g 37.85bc 47 .25ab 37.25bc | 44.38ab 41.71 50.28a 37.96bc 30.79c 45 g4ab 41 22
RVR (g g-1) 0.13a C.12a ©.10ab 0.06b 0.1 0.12a 0.12a 0.13a 0.12a o122+
Leal wt., g 117 8.33¢ 12.25bc 13.25bc 17.20ab 12.77 10.33bc 22.80a 13.03bc 13.18bc 14.79
Veg. wt,.g 31.08 51.98 46.78 58.93 47 .44 43.13 61.85 46.21 48.18 49 70+
Total wi., g 87.85 85 48 as5.13 98.28 84 19 B5.6 130.25 B87.1 85 78 a97.18
RVR (g g-1) 1.3 0.72 0.95 c.es 0.81 1.26 0.84 0.78 0.98 0.98
Height, cm 137 | t42.60ab| 117.60d {120.63bcd]1 39.35a0c] 13z2.3 125 45cd | 121 868d | 127.10ed| 150 49a 131.18
Boll wt., g 83.33b 47.70c 42.685c 48.25¢ 49 98 56.65bc 103 .68a 54 186 69.33b 70.96+
Rep. wt, g 63.33b 47.70¢c 42 65c 46 25¢ 49.98 568.65bc 103.688a 54.18b £9.33b 70 96+
Stem wt., g 43 10ab 27.80¢ 26.13d 37.83bc A3 74 40.60bc 50.85a 32.73cd 39.98bc | 41.01+
Leaf wt. g 9.83ab 5. 9Be 12.83a 8 .30+ 8.18b¢ 7.88bc 4.37c 6.70bc 6.24
\ f
Veg wt.g 53.03ab 3z, 32.t1d 50.75ab 42 04 46.78bc 58.54a 37.09cd 46 .88bc | 47.27+
Total wt., g 118.35b 79.95d 74.76d 97.00bcd 82.02 103 43bc | 162 22a 81.27cd 118.00b | T18.23+
RVR (g g-1} 1.19cd 1.53ab 1.33bc 0.92d 124 1.21ca 1.79a 1.54ab 1.51ab 1.54+

(1) DAP= Average days after ptanting for sampling for growth characteristics.
(2) Reproduoctive to vegetative ratio.

Any two means within a row within a sampling date followed by the same letter
are not significantly different at 0.05 probability level.
+ Significant mean of Egyptian. vs. Pima group.
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Table 2. Squaring and fruiting efficiency for 8 G. barbadense varieties as af-

fected by genotypes and environments.

E,: Conventional planting date (CN), 1998.

Egyptian Pima
Variables DAP
g0 | G8s | cBs | G o |eadpima | Ps4 | Pse | ps7 X
Relative
squaring 80 | a308sp | 112308 ]| 78.08b | 59.34b | s2.88 | 62440 | 70.14b | 81376 | es8n | 6404
110 {17.8%0c | 23.45ab § 19.70c |14.1abc | 188 | 24.55a { 13.49c | 25.24c | 23112 | 2182
125 | 664c | 16.17a | 17.37a | 919bc | 12.34 | 15.47bc |12.63bc | 14.86bc | 15.47bc | 14.53+
Frulting 80 | ootc | 0.03ab foozabe | 0.03a | 00z | cotbe |o.0tabe | 0ome | oo2c | 0.0
125 | 0.14e | 0.3tca J o.20de | 0.16de | 02 | 0arbc | 05ean | 0542 | o.46a0 | o.48+
gt | 110 | aasc | 1e37a | 11950 | s3os | 1108 | 11026 | 10420 | 120 | o8ev | 1085
125 | 971c | 2507a f1e18be | 1230c | 1583 | 2t.82ab | 26228 | 24.93a | 24.21a | 24.15+
E2: CN planting date, 1998,
Sduaring 80 | 0osd | oosa | o11d | 0.03ca | 007 | 0.13ab [oosbes | o126c | 0.12a0 | 0.1
Relative
sqating 58 {14.89cd |49 05a6c | 73.78a - 34.43 | 63.48ab {29.21bcd | 65.93ab | 72.0730 | 57.67
80 | 61.19e §e69.060e | 95852 | 28881 | 5397 | 901120 {60,320 | 751200 | 83.220c | 70.680
123 | 3.40c | 242¢ | 432c |1390ab | €01 | 14.80ab | 19832 | 8ssbc | a25¢ | 1188
Frufing 101 [020ab | 028a | 027a | Gosd | 021 | 021ab [ 008b [ 027a | 01%ab | o.19
123 {074bcd | oot | 1233 | o043ce | 08 | 0.10ab | 0.54ca | ceobe | o.1ser | o062
150 [1.57abc { 211ab | t9aap | 1aobc | 176 | 2322 { 147bc [ 134c | 2342 ] 187
Relative
fuittiess | 101 |21.158bc] 24.26a0 | 20.11a | sdoc | 1975 | 2762a |13.47hc | 29612 {2521a0 | 2298
122 ] 39776 | 5679a | 56.30a | 2073c | 4565 | 50.46a |3184nc [ 48702 | s6.10a | 488
E3: CN planting date, 1998.
Squaring 73 | 012a | 010ab | c.oseb | oosb | 009 | 010a | 010a | ¢10a | 0102 | oot
Relative
squaring s4 |34.79bc | 34.530c §49.71ab | 24.71c | 3594 | 41.50an |44.40ap | 53.60a | as61ab | 4707
73 |s53.16de | 84672 [s8.18cde | 4v.09e | 8127 |63.230de {72.23abc | 81.53ab |68 620cd] 79.42
98 | 42.26c [ 89.18ab | 78.466c | 7204c | 70.71 | 81.450c |84.550c | 101.10a | 87.73a0 | 8871
Fruting 137 | 1280 | 14430 § 141ab | 097c | 128 | 1.35ab | 163a | 1.60a | 1.56a0 | 1.54
Relative
e 1137 | 31.34c § 35.850c |37.480c |4005abc| 3818 | 32.136c | 40272 | 47.56a | 41.08a0 | 4259
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as RS at 80, 110 and 125 DAP, expressed as Fl at 80 DAP and/or expressed as RF
at 110 and 125 DAP. However, G.85 was more efficient in squaring expressed as
RS at 125 DAP and more efficient in fruiting expressed as F! at 80 DAP. However,
for Pima cotton, the obsolete cultivar P5-4 and the two newly refeased Pima
cultivars PS-6 and PS-7 were more efficient in fruiting expressed as FI and RS
at 125 DAP. Such trend was reporled for experiment line Earlipima in RF at 125
DAP.

Late planting system (Es):

It is generally known that in late plantings, early-maturing cultivars will
perform better than late-maturing cuitivars. However, there is little available
data on relative ability of a cultivar in producing dry weight and its partitioning
as affected by planting dates. Planting date studies revealed that specific Egyp-
tian cotton cultivars bred for CN production systems exhibited pronounced suc-
cess also in LP systems. G.83 and G.85 cultivars were ranked first in this respect
and rated as late planting stress tolerant genotypes (Abo EL-Zahab and Amein,
2000 a,b,c,d).

In this study the collected data revealed that for late planting system (E3),
G.83 and G.85 were more efficient in FI at 137 DAP, whereas for Pima cultivars
PS-4, PS-6 and PS-7 were more efficient in Fl and RF at 137 DAP (Table 1). In
this respect it was reported that genetic yield increases coupled with modern
crop management practices have come about through greater partitioning of bio-
mass into reproductive structures. The term used by Evans (1980) for cereal
crops was “"harvest index" and refers to grain to straw ratio. Data reported here-
in suggested that yield increase are likely to be achieved through further in-
creases in R/V. The potential of breeding materials closely indicated that the
two Egyptian cultivars G.83 and G.85 and the twe Pima ones PS-6 and PS-7 would
be the foundation for the next yield breeding cycles in Egyptian breeding program
via continuos selection for productive partitioning per se.

Growth attributes:

This experiment was designated to permit observations on the efficiency
of dry matter production referred to leaf area (net assimilation rate, NAR), the
time rate of dry matter production referred to a unit plant weight {relative
growth rate, RGR), and the time rate of dry matter accumulation referred o a
unit land area {crop growth rate, CGR) for G. barbadense genotypes.

Only data exhibiting significant differences among tested genotypes or
necessary for interpretation and discussion were presented in Table 3.
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Table 3. Growlh attributes for 8 G. barbadense varielies as affected by genotypes

and environments.

E,: Conventionai planting date (CN}, 1998.

Egyptian Pima
Variables
DAP G 80 G 83 G.85 G 86 b Earlipima | P 54 PS6| P57 X
LAl 80 360c 3.80c J20c | 370ap | 3.58 | 3.90bc 4.00a | 4.80a | 3.20bc 4
95 74 6.2 72 88 495 75 7.8 87 &8 77
110 96 8.5 986 94 9.28 107 10.6 9.75 1 1051+

RGR (glghw) | 80-95 | 0 47ab | 0184 | 036bc | 035a | 034 | 052a | 035 | 0.32cd | 04babe | 0414

NAR (g/m2Mw) | 50-65 72 7375 84 5725 | 7425 705 67 75 64 78.25 [ 70.13+

80-85 | 67 25abc| 30.00d | 56.50abc|52 25bce| 51.5 | 77 S0ab | 68.25abc| 47.50cd| 81.25a | 68.63+

E2: CN planting date 1998

LAl 38 0100 008b 008b | 008b | 0.09 008 008b J0.10ab | 0.11a 008
101 297c 3 26b 334b | 5823 | 385 385 | 4.37ab | 4.28ab | 368b 406
123 | 443bc | 408 438c | 60Bab | 4.74 | 487c §16b | 432c [ 496abc| 508
150 220 110c 1.76ab | 220ab | 1.82 | 176apc [ 2.29a | 1.58hc| 113 1.69
CGR (g/im2hw) [ 101-123] 8- 78bc | 132 74abc| 222.85ab| 112 22bc| 164.4 | 196.21abc| 246.63a ] 83 13c | 279 BBab| 204 46
RGR {gighw) | 38-58 | £57c | 06B5abc | ©74ab | O7tabc | 067 081a 0.81a | 0.610c | 062be | 0.71
101-123] 4%02a | 3580ab | 5937a | 29060 | 43.56 | 47 16ab | 49.92a | 4919b | 65.21a | 52 88
NAR (g/m2fw) | 38-58 273 |81 33abc | 58.21bc |65 80anc| 58.97 | 71.18a0 | 78.96a |53 97bc| 56.15bc | 64.52

101123 ¢ 062 36.80ab | 5%37a [ 2608 | 43.58 | 47.19:b | 49.92a | 4919b | 65 21a | 5288

E3. late piant g daterLP), 1998

LAl Kl 118 013 018 G117 0.16 02: 019 021 02 021+
98 =5 733 788 75 705 8.5: 8.38 747 796 811
117 ZG5c 2.89¢ 385bc | 539k | 355 | 3.23t: 6.16a | 253c | 385bc | 394

137 T iab 081c 136bc | 2145 1.57 1.41b: | 2.04ab | 107¢ 1I483bc 15
CGR (g/m2hw) | 54-73 |'62 50ab| 236 00a | 188 00as| 215 00a | 197.75 | 246.00a |181.80ab]137 00b| 224.Ci0a | 146 8
73-98 | 8% 76d | 106 00cd |1323 Q0bed] 195 O0at | 128.16[191.00abe| 211.00a5]251 00a| 212 00an| 216.25
RGR (glgwy | 31.54 | ncfab 0 98a D8z D 8ey 0.9 ¢ 88k ¢.86b | 0.82b | 083b 085
73-98 01'0c G 10c 0 14bc | 0.17abc| 0.13 0.15b¢ 0.20ab | .25z [ 0.18abc 62

NAR {g/m2tw) [ 117-137] 16 31 18 86 21.57 3573 | 2389 | 3182 35.42 | 4728 | 3613 | 3768+
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Al E, leaf area index (LAI) developed slowly at the early period of growth
to reach a value of 3.58 for Egyptian cotton and 4.00 for Pima cotton at 80 DAP,
then increased rapidly to 9.28 for Egyptian and 10.51 for Pima cotton during the
next four weeks, 110 DAP (Table 3). However, at E2 LAl reached its maximum
value 4.87 for Egyptian and 5.08 for Pima cotton at 123 DAP then decreased
sharply during the next sampling occasion 150 DAP. For E3, LAl increased 1o the
maximum {7.05 for Egyptian and 8.11 for Pima cotton) at 98 DAP then decreased
sharpiy.

Sizeable variation in LAl due to envireanments was evident, where maximum
LAl of 9.28 and 10.5%;, 4.74 and 5.08 and 7.05 and 8.11 for Egyptian and Pima cot-
tons in the same order at 110, 123 and 98 DAP were obtained for E1, E2 and E3 re-
spectively

Watson (1958) concluded that the rate of dry matter production by a crop
would increase as LAl increases until a maximum value is obtained. Therefor, as
LAl increases the rate of dry matter production would decline. Maximum LAl's
were obtained at 110,123 and 98 DAP for E, E, and E,, respectively. Whereas,
their corresponding maximum CGR,s were at growth intervals 80-95, 80-101 and
98-117 DAP for three environments sampled E1, E2 and Ea' respectively in the
same order. This means that maximum CGR was reached aboul two weeks earlier
than the corresponding maximum LAIl. This indicates that the expanded LA was
over optimal for these cultivars. Such trend for the retalionship between LA and
CGR was also detected in Faba bean (Abo EL-Zahab et a/, 1980). The comparable
dates of maximum LAl for individual environments indicated that at LP planting
system, maximum LAl was reached about 2-3 weeks earlier compared to CN
planting system.

The estimated values of RGR at E1 were more or less the same for the
Egyptian and Pima cotton, where it ranged from 0.60-0.72 and 0.63-0.70 g/g/
week for the two cotton groups in the same order during the first three sampling
intervals ending 65-80 DAP, then it decreased sharply to reach a minimum value
of 0.10-0.11 g/g/week at the latest sampling interval 110-125 DAP. No sig-
nificant variability among cultivars in RGR was detected except at the growth
interval 80-95 DAP. Out of five sampling intervals only significant variation in
RGR values due to genotypes were observed at 38-58 and 101-123 DAP at E,.

At E, significant cultivars variations in RGR were observed at the two
growth sampling intervals 31-54 and 73-98 DAP. More or less comparable es-
timates for RGR values were cobtained In the three environments sampled with

the same trend of decreasing RGR values with the advance ot cotion plant age.
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The overatl picture revealed that at the late growth stages G.80 and G.85
out of the Egyptian cultivars, and three cultivars out of the four ones of Pima
cotton viz.: Earlipima, PS-4 and PS-7 ranked first in NAR. This means that there
is feasibility for incorperating these cultivars in future breeding program aming
for increasing the efficiency in NAR.

NAR at E, and E, increased with the advance of the plant age until it
reached a maximum of 81.75 and 85.38 g/ m*/week at E1 and 77.67 and 80.54 g/
m2/week at E2 for Egyptian and Pima cotton, respectively at the growth interval
ending 80 DAP, then it decreased sharply during the last growth intervals.

However, in E; somewhat different pattern of growth was detected where
NAR decreased with the advance of plant age. The observed decrease in NAR with
the advance of plant age may be due to excessive mutual shading or transpiration
by the very large leaf expanded which started early at 50 DAP in LP system,
whereas such decrease was observed with the first flower initiation at 80 DAP
for CN planting system. Similar results were reported by Health (1937) and Abo
El-Zahab and Zahran (1975) in cotlon. In conclusion, very large leaf area expan-
sion does occur in cotton with the start of the phenological stage of flower in-
itiation and induce excessive mutual shading and in turn sizeable reduction in
NAR.
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