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Abstract

Two field experiments were carried out at Sakha Agricultural Re-
search Station during 1996 and 1997 seasons on the new cotton culti-
var Giza 89, to study the effect of hill spacing of 20,25 and 30cm (plant
population) and plant growth alteration treatments i.e. topping , side
branch bruning at 120 cm height, topping + pruning at 100cm height +
pruning at 120 cm height on some vegetative and fruiting habits, earli-
ness and seed cotton yield and its components.

Generally the combined data clarified that wider hill spacing in-
creased number of monopodia, main strem internodes, sympodia, addi-
tional fruiting branch bolls, retended bolls. fruiting sites, percentage of
bolls on vegetative branches open bolls, boll weight and seed cotton-
yield (Kintar/ fed.) . while it decreased final plant height, number of
aborted sites , days to finalt open boll, earliness percentage and number
of unopen bolls. However , plant alteration treatments had a positive ef-
fect on most studied traits and reverselly depressed number of monopo-
dia, aborted sites and earliness percentage comparing with check. Within
plant altering treatments, there are significant divergences. The results
indicated that topping plants at 120cm height increased number of re-
tended bolls, fruiting sites , days to first open-boll, open boll, unopen
bolls and seed cotton yield (Kintar/fed.). Side branch pruning at 120 cm
height increased final plant height, monopodia, main stem internodes,
sympodia, earliness percentage and boll weight. Topping + pruning at
100cm height only decreased number of aborted sites. Topping + prun-
ing at 120cm height increased additional fruiting branch bolls, percent-
age of bolls on vagetative branches, boll weight and seed cotton yield
(Kintar/fed.)

Topping at 120 cm height and 30cm hill spacing which resulted
in highest number of retended bolls and seed cotton yield.

INTRODUCTION

For a given cotton plant or genotype, lodging is Known to vary according to
nature of varietal growth, nutritional and environmental conditions. In this respect,
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removing the terminal main stem bud (Topping) and / or side pruning of branches are
considered as an adjustment for plant geometry of growthy cotton plants grown in
fertile soils and /or received high nitrogen rates whether under dense or low plant
population to eliminate lodging.

Bennett et al. (1965), Nasr and Azab (1969) and Naguib et al . (1978) report-
ed that lint yield was increased by topping cotton plants. Kittock and Fry (1977)
found that topping of S. 4 cotton at 15 days intervals(starting from mid July) de-
creased plant height and number of main stem nodes, increased boll set on top sym-
podia, additional branch nodes and bolls on top fruiting branches. Topping did not af-
fect boll weight, lint yield and days to boll maturity, and was less effective when
applied later in the season . El-Ganayni et al. (1984) started topping from 1 June up
to 1August with 15 days intervals. They found that plants topped later produced the
highest seed cotton yield while boll weight was not affected by topping . Roy et al.
(1989) in Bangladesh, topped cotton plants after 45, 60 and 75 days from emer-
gence at different plant population. Their results indicated that one plant /hill having
60x 30cm produced the highest seed cotton yield whereas the topping at 60 days
produced the highest yield. The interaction effect showed that two plants/hill having
60x20cm and topped at 45 days gave highest seed cotton yield whereas lowest one
was obtained by two plants /hill having spacing 63x20 ¢m and toping at 75 days af-
ter emergence.

Considerable data have been collected on the effects of fruit structure remov-
al on growth and yield of cotton, Kennedy et al. (1986) indicated that prolonged re-
moval of fruiting structures (i.e. flower buds, or young bolls) increases plant size,
plant height , number of sympodial branches and fruit set. Economic yield of normal
and okra leaf types was generally not improved by square removal . Ahmed and ab-
del-Al (1988)deflorated cotton plants of Giza 81 cultivar (leaving one flower every
2,3,4,5, or 7days )revealing positive response for plant height, number of inter-
nodes and boll weight, but reverselly with number of open bolls and seed cotton yield
/plant. Basal 3,5 or 7 fruiting branches of cotton plants were removed at square
stage by GU-Bellkang et al. (1990) and found that forty days after treatment, the
number of sympodia/plant were gradually decreased in the three treatments com-
pared with the check. However, seed cotton yield was increased Specially with 3
fruiting branches removed. Also, the number of fruiting nodes was not affected,
while the squares and young bolls shedding were decreased and boll number/plant
was increased by treatments. Kennedy et al(1991) revealed that removal of early
squares delayed the initation of fuiting and crop maturity whereas fruiting occurred
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mor rapidly with prolonged fruiting period into the growing season. The effect of
square removal on seed cotton yield was variable, from year to year.

Pettigrew (1994)applied partial fruit pruning and found 16% greater boll
mass than the control.

The objective of these exeriments was to characterize the growth and devel-
opment of the plants of growthy cotton cultivar Giza 89 topped and /or pruned at
different plant population; plant height and all under higher nitrogen level of 90 kg/
feddan.

MATERIALS AND METHODS

Two field experiments were conducted on Giza 89 cotton cultivar (Gossypium
barbadense L.) in 1996 and 1997 seasons at Sakha Agricultural Research Station in
split plot design with four replications. The main plots were assigned for plant popu-
lation in the term of hill spacing, i.e.20 and 25 cm, while the subplots were occupied
with plant alternation treatments as: topping at 120cm height, side branch pruning
when plants reached 120 cm height; topping + side branch pruning when plants
reached 100cm height , and topping + side branch pruning when plants reached
120cm height besides the check(normal plants). Toping as well as side pruning were
made by hand cutting of the terminal bud of main stem and monopodia or squares of
sympodia along the plant up to the determind height, respectively. The plot size was
16.25m, including 5 ridges 65cm apart and 5 meters long.

Cotton seeds were planted March, 25 1996 and 1st April 1997. Nitrogen rate
was 90 kg/fed. divided into two equal doses and 15.5 kg P,05/fed. was added dur-
ing land preparation without K ferilizer in order to create imbalanced fertilization
which may induce more vegetative growth. All other cultural practices were done as
recommended throughout the season.

Ten guarded plants from the three inner ridges of each plot were randomly
chosen at the end of the season to determine the following criteria :

A- Vegetative growth habits: final plant height (cm); number of monopodia and num-
ber of main stem internodes/plant.

B- Fruiting growth habits: number of sympodia, additional fruiting branch bolls,
number of aborted sites, number of retended bolls (additional fruiting branches



1728 Abd El-Malik, R.R and M.L.M. El-Shahawy

bolls+opened + unopened bolls) and number of fruiting sites (aborted sites+bolls
retended).

C- Earliness measurements: days to first open boll; percentage of bolls on
vegetative branches (number of bolls produced on fuiting branches arising from
vegetative side branches, expressed as a percentage of total number of bolls
produced) and

First picking
earliness percentage: x100
First + second picking

D- Seed yield and its components : number of open bolls, number of unopen bolis; boll
weight and seed cotton yield(kintar/fed.).

The interaction effects between plant population and plant alteration treatme-
nts on the above mentioned traits were also studied herein. The statistical combined
analysis was performed according to Little and Hills (1978). The mean values were
compared at the 5% level of significance (Snedecor and Cochran, 1967).

RESULTS AND DISCUSSION
|. Effect of plant population (hill spacing):

Data presented in Tables 1-4 clear a pronounced effect of plant population (hill
spacing) on both vegetative and fruiting habits; earliness measurements and seed
cotton yied and its components for the combined data. Final plant characteristics in-
dicated that wide hill spacing significantly increased final plant height, number of
monopodia, main stem internodes, sympodia additional fruiting branch bolls, retend-
ed bolls, fruiting sites, percentage of bolls on vegetative branches, number of open
bolls, boll weight and seed cotton yied (kintar/fed.). On the other hand, narrow hill
spacing markedly increased number of aborted sites, days to first open boll, earli-
ness percentage and number of unopen bolls. These results could be ascribed on the
basis that dense stands (narrow hill spacing) increase between-plant and within-
plant competition resulting plants more susceptible to more demand for sunlight,
water and nutrients. So, the end result of this competition is taller plants with more
boll infestation and reproductive forms shed and that is compromised by the lack of
boll formation and opening, predisposing it to delay in maturation and finally yield
reduction. These results are in agreement to those obtained by Dave Guthrie et al.
(1993) and Makram et al. (1994)forplant height, number of main stem internodes;
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Nikolov (1980) for number of monopodia; Dave Guthrie et al. (1993) and Abd El-
Malik et al. (1995) for number of sympodia, number of bolls retended, aborted
sites, fruiting sites, percentage of bolls on vegetative branches and earliness per-
centage, and Risha (1993), Abd El-Malik (1988), Dave Guthrie et al. (1993) and
Makram et al. (1994) for number of open and unopen bolls, boll weight and seed cot-
ton yield/unit area.

Il. Effect of plant growth alteration Treatments [topping (T) and
/or side branch pruning (S.B.P)]:

A. Vegetative growth habits :

The combined data presented in Table 1 show that T and /or S.B.P. had a high-
ly significant effect on this group of characters. It is obvious that topping cotton
plants at a certain height i.e. 100cm or 120cm ceased plant height up to this limit of
growth . On the other hand, S.B.P. only enhanced cotton plants for growth continuity
resulting in tallest plants with highest main stem node number followed descendingly
by the check, both T+S.B.P. at 120 cm,respectively. Number of monopodia was de-
pressed as T, S.B.P.or both were appliend comparing with normal plants. Irrespec-
tive to the check, S.B.P. at 120cm had the highest monopodia, while T +S.B.P at 100
cm gained the lowest one leaving T at 120cm height in between values. These results
could be asrcibed on the bases that topping cotton plants usually ultimates plant
height at a specific or a required height bases on determinating vertical growth as
apical dominance is intercepted while fruiting capacity is enhanced, modifying plant

‘ geometry into cone shape. As S.B.P. was applied, plant geometry was also modified
but into arrow -like shape, whereas the unpruned top sympodial branches (above
120cm height ) grew vertically and horizontally up to the end of season. Similar re-
sults were obtained by Kittock and Fry (1977) and Ahmed and Adel-Al(1990) for
plant height and main stem nodes and kennedy et al. (1986) for plant size and plant
height.

B. Fruiting growth habits:

Results in Table 2(combined of two seasons) reveal that cotton plants pruned
to plant growth alteration treatments significantly exceed those of untreated check
plants concerning this group of traits except for number of aborted sites whereas
the superiority was assigned for the check plants. Cotton plants exposed to S.B.P.
significantly surpassed those of both T.+S.B.P at 120cm and T. at 120 ¢cm and T. +
S.B.P at 100 cm height in descending order. Concerning additional fruiting branch



Abd El-Malik, B.R and M.L.M. El-Shahawy

1730

‘AjoAnoadsas “yueoyiubis Jou pue 10°0 ‘S0'0>d IedIpUl "S'N pue P

3593 "Q'S™] 02 BUIPI0D2E [9A8] SO0 I8 JUBIRHIP APUEDYIUBIS J0U Be 12133] Bwes Byl Aq pajeubisap sueaw

SN 26622 p 22°02 e 1162 24822 L1272 " el¥'SZ GE6'€Z  qLE'€Z  *+ ‘QwoD sapowolu}
m“z dgg'€T P v¥°02 e 68'62 o112 982z ** B0092  GEEWT qov'h2 ¥v LGGL W3S ULRW 4O JSqUINN
SN 29522 P 00°02 e '8 295'zz 99§92 ** egevz  9€S'€2  qesge v+ 9661
5 92570 P 840 q §2°0 2€9°0 ege0 ** 02l q28°0 2660 ax WD
»* 2 Mm.o w ww.w q €80 22L0 egoll. ™ ” mm._ q Mm.o 2980 MMM ” ejpodouow O JaquInN
P P b0 i q 290 2450 eos0 M L 95¥'0 20€0
= Ghomzl  BOOOOL  SHIEIL sogon donovi o amve (gent el o sl
e ] : ; o qup'S2L l2T92L L0722l
* 20002 P 0000L e6glbl 900021 9950vL s« G/8%2L 0092l 02'92L - MMM” D
> wéey [+ aubey yBloy wBiey ( sweid wopg | wogz | wooz :
IS woo 0z1 38 | woo 0ol 38 | wo3eBuunid [ Wwo 0Z| 38| jeutou) | o Bured
vonoesaul  ygs+cy | g+ L | youeqeps | Buddoy | weuy |PS UpRCS ‘Big| uoseas | syqey ymoib
vXa [v] (Q) uonesaje yimosb Jueig a Aususp ueid anpe1aban

*JEAI}IND UONI0D 68 BZID 4O (SUOseas 2661
PUE 9661 JO BIEP PAUIGWOT) UOIOBIAIU! Y3 PUB SIUBWIERN UOjRIRIE ymosB Jued pue uoneindod Jueid Aq patdsye se siqey YImoib anIeIaBan Jo suean *L dldel




1731

EFFECT OF HILL SPACING, TOPPING AND PRUNING ON COTTON

Table 2. Means of fruiting growth habits as affected by plant population, plant growth alteration treatments and their inter-
action (combined data of 1996 and 1997 seasons) of Giza 89 cotton cultivars.

Fruiting growth habits Plant density (D) Plant growth alteration (A) DXA
Season | Sig. i : s Check Topping Side branch | T, + S.B.P. T.+ S.B.P. interaction
Hll spacing o (normal | at 120 cm [pruningatcm | at 100 ccm | at 120 cem Sig.
20em | 2sem [ 30¢em plants ) height height height height
o 1996 ™ T1487c  16.73b  18.93a *  19.22b  1511¢ 21.332 1278 d 15.44 ¢ N.S
Number of sympoida 1997 + 1540c  17.33b 19934 20.44 b 15.78 ¢ 22.56a 13.11d 15.89 ¢ NS
Comb. *  1504c  17.06b 19.43a * 1983b 1545 21.95a 12.95d 15.67 ¢ NS
1996 **  209c¢  3.13b 4572 s 1.73e 2.68d 3.60 ¢ 3.92b 4392 N.S
Additional branch 1997 ** 22tc 3.28b 4,78 a e 1.92e 2.83d 3.79¢ 4.08hb 4.59 a N.S
nodes Comb. ** 2.18¢ 3.21b 4683 1.83e 2.76d 3.70¢ 4.00 b 4492 N.S
1996 +  46.14c  5031b  58.94a ,, 51.46b  55.69a 51.33b 4829 ¢ 52.21b N.S
Number of fruiting 1997 +  47.03¢c  50.98b  59.06a .. 51.97h  56.51a 51.94b 48.89 ¢ 52.47b N.S
sites Comb. *  46.59¢  50.65b 59.00a ,. 51.72d 56.10a 51.64b 48.59 ¢ 52.44 b NS
1996+ 11732 q946ap 11.30b * 20502 992 b 9.50 b LI7C 9.60b n,m
Number of aborted 1997w 12272 1167p  11.87c ** 20335  10.22b 9.67 b 811c 9.67b NS
Sitss Comb. =+ 12002 115725 11.09b * 20425  10.07b 9.59 b 8.04c 9.64 b ’
Number of retended 1996 #  3231¢  3572b  43.07a * 29224 43.09a 3823b  3640c 38.22b &
bolls 1997+ 3269c 3603b 43412 ** 29714 43.46a 3849b  3670c 38.54b &
Comb. *«  3250c 3588b 43243 ™ 29474 43282 39.36b 36.55¢ 38.38b

Means disignated by the same letter are not significantly different at 0.05 level according to L.S.D. Test

** and N.S

icates P <0.01 and not significant, respectively.




1732 Abd El-Malik, R.R and M.LM. El-Shahawy

bolls which arise besides the principal bolls or on the bottom of sympodial branches,
were significantly higher on plants proned to . T. +S.B.P at 120 cm followed de-
scendingly by those exposed to T. S.B.P at 100 c¢cm and T. at 120 cm height .

Cotton plants topped and pruned at 100 cm height had the highest aborted sites
followed descendingly by T.at 120 cm, S,B.P at 120 and T.+ S.B.P at 120cm.

Regarding number of retended bolls and fruiting sites, the superiority was
valued for plants proned to T.at 120 cm followed by both S.B.P at 120 cm and T.+
S.B.P. at 120 cm and T. S.B.P at 100 in descending order. From the above mentioned
results, one of the most interesting observations was that the removal of the apical
bud resulted in a large accumulation of assimilates in the root system, which sug-
gests that there is an increase of the flow of nutrients to the sinks and consequently
more assimilates towards the old fruits or for initiating new and additional fruits
(Tollervey, 1970) . Also , a combination of topping and pruning or pruning alone was
probably involved including: better light penetration into plant canopy, increased air
circulation among plants resulting in an improved CO2 supply for photosynthesis
(Waggoner et al., 1963), lower humidity, and a reduction in the amount of boll infes-
tation on early set fruit (Bennett et al., 1965). Such results were obtained by Kit-
tock and Fry (1977) for boll set and additional branch bolls, Kennedy et al. (1986)
for number of sympodia and fruit set and Gu-Benkang et al. (1990) for aborted sites
and fruiting sites.

C. Earliness measurements:

In general, earliness measurements indicated by days to first open boll, per-
centage of bolls on vegetative branches and earliness percentage were significantly
different with plant growth alteration treatments (Table 3). It is well noticed that
untreated check plants were more late for opening of the first boll than treated
plants. Reverselly, based on higher percentage of bolls on vegetative branches and
lower earliness percentage, topped, pruned or both plants markedly tended to be lat-
er in maturation than the check ones. These results could be ascribed on the basis
that altering plant growth with topping and /or pruning increased fruiting attributes
(Table 2), so boll production period was prolonged although boll opening was acceler-
ated. Bennett et al. (1965) found that topping did not affect days to boll maturity.

D. Seed cotton yield and its components:

Combined data in Table (4) show that altering plant growth by topping, prun-
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ing or its combination significantly increased seed cotton yield and some yield com-
ponents comparing with the check plants. Cotton plants topped at 120 cm height
alone surpassed those of pruned at 120cm, T.+ S.B.P at 120 cm height concerning
number of open and unopen bolls /plant , while it had the lowest magnitude regarding
boll weight. Cotton plants topped at 120 cm or topped and pruned at 120 cm height
resulted in the highest seed cotton yield followed descendingly by those pruned at
120 cm alone and topped+ pruned at 100cm height. Such results could be explained
on the basis that topping the apical bud of cotton plant specially later in the season
usually resulted in limited sympodial branches carrying more bolls on top ones which
utilizes more assimilates. However, side branch pruning either alone or combined
with topping lead to removing terminal squares of sympodia may move excess flow
of assimilates towards the remaining fruit forms that is allow more and heavier
bolls as well as it mininmize boll infestation and maximize boll set. Such findings
were obtained by Bennett et al/ . (1965), Nasr and Azab (1969), Naguib et al .
(1978), El-Genayni et al. (1984), Roy et al. (1989) and Gu-Benkang et al. (1990)
for seed cotton yied; Ahmed and Abdel-Al (1990) for boll weight, but reverselly
with number of open bolls and yield, Gu-Benkang et a. (1990) for number of open
bolls, Pettigrew (1994) for boll weight.

E. Effect of the interaction between plant population and plant
growth alteration treatments:

Combined data presented in Table (5) reveal noticeable effects for this factor
‘on most traits studied herein except for number of main stem internodes, sympodia,
additional fruiting branch boll, aborted sites, fruiting sites and days to first open
boll/plant indicating the independent response of the later criteria for these factors.
The remained data could be summarized as follows:

1- Pruning at 120cm height and 30 cm hill spacing gave highest plant height while
lowest one was obtained by T. + S.B.P at 100 cm height for the three hill spac-
ings used.

2- The check plants of 30 cm hill spacing gave highest monopodia while the lowest
one was gained by T.+ S.B.P at 100cm height and 20 cm hill spacing.

3- Topping plants at 120 cm height and 30 cm hill spacing resulted in highest number
of retended bolls, open bolis and seed cotton yield while lowest ones were ob-
tained by check plants and 20 cm hill spacing .
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4- Topped and pruned plants at 120cm height and 30 cm hill spacing produced highest
percentage of bolls on vegetative branches while lowest one was obtained by the
check plants of 20 cm hill spacing.

5- Untreated check plants and 20 cm hill spacing gave highest earliness percentage
while lowest one was obtained by T. + S.B.P at 120cm height and 30cm hill spac-

ing .

6- Cotton plants topped at 120 cm height and 20 cm hill spacing induced highest
number of open bolls while lowest one resulted from the check plants and 20 cm
hill spacing.

7- Pruned plants at 120 cm height and 25 cm hill spacing gave highest boll weight
while lowest one was obtained by check and 20 c¢m hill spacing.

Roy et al. (1989) clarified that the interaction effect of two plants / hill hav-
ing spacing 60 x 20 cm and topping at 45 days gave the highest seed cotton yield
whereas the loweat one was obtained by two plants hill having spacing 63 x 20 cm
and topping at 75 days emergence.
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Table 3. Means of earliness measurements as affected by plant population, plant growth alteration treatments and their interaction (combined data of 1996 and
1997 seasons) of Giza 89 cotton cultivars.

Earliness masureme- Plant Density (D) M_Mzn_u%:ﬂQ (A) — DXA
nts Season [Sig. i B i Check Topping ide branch | T.+SBP. | T.+SBP. Interaction
Hill spacing Sig. (normal [at120cm | pruningat | at 100 ccm | at 120 cem Sig.
20 cm _ 25cm _ 30 cm plants ) height 120 cm height height height
. 1996 *+ 1233 a 122.4b 122.0b  ** 1253 a 122.4b 1219¢c 121.2d 121.9¢ N.S
Days to first open boll 1997 ++ 12352  1227b 1223b * 12568 1226 122.2¢ 121.5a 122.2¢ N.S
Comb. ** 123.40a 122.55b 122.15b * 125452 122.50 b 122.05b 121.35d 122.05¢ N.S
Jo96 ** 551c  671b  1g18a +  639d  1057b 8.59 ¢ 10.57b 11.22a -
Percentage of bolls on 1997 ** 5.85¢ 6.99 b 16.97a ** 6.81d 11.06 b 8.89¢ 10.84 b 11.58 a i
vgetative branches comp. ** 5.68 ¢ 6.85b 16.43 as ** 6.60d 10.82 b 8.74c 10.71b 11.40 a *x
1996  *x 69.94 a 68.25 b 59.91b . 72.20 a 63.86 ¢ 66.26 b 65.43 b 62.42d HH
Earliness percentage 1997 +«  68.12a  ¢7.02a  5897b .. 69.96a  63.28¢ 65.29 b 63.78 ¢ 61.22d 2
Comb, ** 69.06a g7.64a 59.44b 4. 71.08a 63.57d 65.78 b 64.61c¢c 61.82e

Means disignated by the same letter are not antly different at 0.05 level accor
** and N.S. indicate P <0.01 and not significant, respectively.

g to L.S.D. Test
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