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ABSTRACT

Two field experiments were conducted at the Experimental Farm of the Faculty of
Agricuiture ( Saba Basha ), Alexandria University, during 2000 and 2001 seasons {o study the
effect of spacing between root stem cuttings and nitrogen levels on yield, yield components and
" fiber properties of the Egyptian cotton variety Giza 70 . The obtained result revealed that the
number of vegetative and fruiting branches/plant, seed cotton yield and yield components were
significantly affected by plant spacing, nitrogen levels. The interactions between both factors were
significant in the two seasons.

The root stem cuttings method (50 cm apart ) under application of 80 kg N/fad recorded
the highest mean values of the number of vegetative branches, total number of bolls, number of
picked bolls, and seed cotton yield/plant. The root stem cuttings (40 cm apart ) gave the highest
mean values of number of fruiting branches/plant and seed cotton yiekifad with application of the
same nitrogen level, 60 kg /fad., in the two seasons. The fiber length parameters, micronaire
reading and elongation ( % ) were not significantly affected by the two studied factors. Only, the
fiber bundie strength was significantly affected by the two studied factors in both seasons.

INTRODUCTION

Egyptian cotton has a good reputation all over the world for its superior
lint quality. Egypt was the main cotton exporter of both long and extra-long
cofton. in 1961 the Egyptian cotton area was about 2 million faddans producing
more than ten million kantars, of which 7.5 million kantars were exported.
However, in the last years, the area decreased to about half million faddans
producing about 4 million kantars in 2000/2001 (Egyptian Cotton Gazette 2001).
The decrease in cotton area is due to two main problems: 1) the Egyptian
cotton is a long season crop and 2) the high increase of production inputs costs.

Recently, cotton propagation by plant cuttings was tried in Egypt to solve
the first problem. Kamel et al (1960) and ElShazly (1991) showed the
possibility and advantages of growing cotton by cuttings. Shindy Bakr (1995),
stated that several advantages could be attained by following this method: 1)
higher yield and yield components amounting to 50 % than direct seeded
plants. 2) early maturity with better lint quality. 3) saving more planting seed for
more oil and cake for food and feed. 4) low pesticide cost. 5) ease of varietal
purity and growing “Hybrid Cotton™ with all its merits.

The root stem cuttings gave higher yield and yield components, nearly
one month earlier maturity than direct seed planting method (Sorour et &/,
1992).
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On the other hand, balanced fertilization with nitrogen and other nutrient
elements could solve the second problem.Though, the production inputs costs
could be minimized by controlling the usage of nitrogen fertilizers and
pesticides and this will increase the cotton farmers income.

The present investigation was conducted to study. the effect of some
planting methods; such as planting by root stem cuttings and the conventional
direct seeding method with different plant spacing. Besides, the effect of
nitrogen level and their interaction on the vegetative growth characters, yield,
and yield components as well as the cotton fiber properties in Giza 70 cotton
cultivar.

MATERIAL AND METHODS
Two field experiments were carried out at the Experimental Farm of the

‘Faculty of Agriculture, (Saba Basha), Alexandria University in 2000 and 2001

seasons .to study the effect of spacing in direct seeding method (20 cm apart)

-and-root stem cuttings (30, 40 and 50 cm apart) as vyell as nitrogen level (0, 30,

60}‘;‘;—90 and 120 kg N/fad) and their interactions on vegetative growth, yield and
yield components and fiber properties in Giza 70 cotton variety (Gossypium
barbadense L.). - '

" Root stem cuttings of Giza 70 c.v. were taken from the field of cotton
after the second picking at the end of November 1999 season and middie of

.December in 2000 season. They were arranged .in bundles containing 50

cuttings (about 40 cm in length), stored under groiind and covered with moist
pure sand until the sowing date in next season.!The two experiments were
camried out in a split plot design with four replicates. The spacing treatments
were randomly arranged in the main plots and the nitrogen levels in the sub-
plots. The sub-plot was 5 ridges, 70 cm a part and 6 m. long, with total size of
21 m’ The obtained data were subjected to proper statistical analysis
according to Snedecor and Cochran (1976)

Planting dates were 31 and 28 March in 2000 and 2001 seasons,
respectively. Root stem cuttings were irrigated again after 7 days from planting,
then seeds and root stem cuttings were irigated as usual. According to plant
need.

Nitrogen fertilization was applied in the form of ammonium nitrate NaNO,
(33.5% N) in two equal doses, the first dose before the second irrigation and
the second dose was applied before the third irrigation. All field plots were
treated with the normal treatments of cottofl production and pest control
program was followed. )

The studied characters were :

A-The vegetative growth characters:

1-Germination and sprouting percentage. 2- Plant hight. 3- Number of
vegetative and fruiting branches/plant. 4- Days to first open flower and
boll/plant.
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B-Yield and yield components :
" 1-Total number of bolls/plant. 2- Number of picked bolls/plant. 3- Boll welght 4-
Seed cotton yield/plant. 5- Seed cotton yield/faddan.

Vegetative characters and yield components were studied on 10 guarded
plants from each plot and the seed cotton yield/fad was calculated from the
seed cotton yield of each plot.

C- The fiber properties :
1- Length parameters. 2-Bundle strength and elongation. 3- Fineness and
maturity as a Micronaire reading.

RESULTS AND DISCUSSION
Vegetative growth characters :
1. Germination and sprouting percentage :

Direct seeding method (20 cm apart) recorded the highest germmatlon
percentage compared with root stem cuttings (30, 40 and 50 cm apart) planting
method during both seasons (Table 1). -

On the contrary, nitrogen level and the interaction between plantmgftreatments
and nitrogen levels had no significant effect on this trait during both? ‘spasons of
study. These results may be due to that nitrogen fertilization was applied after
full germination and sprouting. In general these results-are in agreement with
those of Shindy Bakr et al (1995).

2. Plant height (cm) :

Planting treatments and nitrogen levels significantly affecigc plant height.
The direct seeding method (20 cm apart) recorded the highest mean values of
plant height (158.63 and 160.36 cm) and the lowest mean values- of the same
trait (141.08 and 140.38 cm) were obtained from root stem cumngs (50 cm
apart) in 2000 and 2001 seasons.

Application of 120 kg N/fad gave the highest plant helght (184. 64 and
182.72 cm), while, non N/fad registered the lowest piant hgight. (87 74 and
87.06 cm) in 2000 and 2001 seasons, respectively.

The interaction between planting treatments and nitrogen levels was mgmﬂcant
for the plant height in both seasons. Direct seeding method (20 cm apart)
under application of 120 kg Nffad possessed'he highest mean values of the
plant height compared with root stem cuttings (50 cm apart) planting rf\e;hod
with application of non N/fad which gave the lowest mean-values for the 'same
character in. both seasons. These results are in accordance with-those of Abo-
Zeid et al (2001), Makram ef al (1997) and Abd El-Malik et a/ (1997).
3. Number of vegetative and fruiting branches/plant :

Significant differences in the number of vegetative and fruiting branches
/plant due to planting freatment and nitrogen level and their interaction were
found.
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Table 1.

Mean values of some vegetative growth fcharacters of Giza

70 cotton variety as affected by

planting treatment, nitrogen level and their interaction: during 2000 and 2001 seasons.

- Characters {
Treatments Germination and Plant No.oivegetluve Nmbuomum»g Days to first open | Days to first open
' sprouting (%) height branches/piant . branches/plant | lower/ plant bolVplant (days)
(cm) R S I . (days) :
2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 [ 2001 | 2000 | 2001
' Planting treatment (A)
Direct seeding 20 cm 05.10s | 04032 | 15863a | 18038s 111e 107¢ 13004 13780 | 123028 | 122218 | 175328 | 174210
Root stem cutting 30 em es08b | es42b | 1s8s5a | 15288p | Az 2050 216¢ n72¢ 10860b | 110.86b | 10085b | 161.80b
Roct stem cutting 40 om 85326 | es2ep | 1s208b | 151.88b 33Ms 205» 3232e 34.38s 10846b | 10878¢c | 10051b | 161.28¢
Root stem cutting 50 cm 65186 | 84676 | 14108c | 14028¢ 344b 2008 027L 0226 | 107.75¢ | 108454 | 10040b | 157.754
' N - - Nitrogen level (B) : .
Nom  Nfted 87.74a | 8708s | 10385e | 10481 2%0¢ 2024 20204 18040 10055d | 10046¢ | 18071c | 15318e
30 kg NAed 8748s | 67800 | 12873¢ | 18608¢ 2080 221¢ B¢ 21344 | 11002¢ | 110134 | 18198c | 181374
80 kg Nfed 67.00 87.78» 10880 ¢ 16800 ¢ 300 2088 2002 2002 1M1277b 11277¢ 164050 16410 ¢
00 kg Nted 8763a | 8749 | 17324b | 175700 3048 273 25400 a2y 114180 | 114816 | 18670a | 108.43%
120 kg Nied 87708 | 67282 | 184848 | 182728 3s8b 28520 2404¢ 204 19404 | 110748 | 167472 | 10800a
1 ] Interaction t
AxB N.S. | NS. e * i

*  Significant at 0.05% level of probability.
**  Significant at 0.01% level of probability.

N.S. Not significant.

Means followed by the same letter within each column are not significantly different at 0.05% level of probability.
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The root stem cuttings method (40 cm apart) gave the highest mean
values of both number of vegetative branches/plant (3.34 and 2.95) and fruiting
branches/plant values (32.32 and 31.35) compared with direct seeding method
(20 cm apart) in 2000 and 2001 seasons, respectively.

Application of 90 kg Nffad possessed the highest mean values of
vegetative branches (3.04 and 2.73/plant), whereas, application of 60 kg N/fad
gave the highest mean values for number of fruiting branches/plant (28.86 and
29.66) in 2000 and 2001 seasons, respectively.

Root stem cuttings (50 cm apart) planting method with application of 60
kg N/fad showed the highest number of vegetative branches/plant, meanwhile,
root stem cuttings (40 cm apart) under application of 60 kg N/fad recorded the
highest number of fruiting branches/plant in both seasons.

The attained results confirmed the fact that the number of fruiting
branches per plant is positively corresponded with the plant spacing. Similar
results were stated by Abd El-Malik and El-Shahawy (1999), Darwish and
Hegab (2000) and El-Beily et a/ (2001).

4. Days to first open flower and open boll/plant :

The studied planting treatments, nitrogen levels and their interactions
significantly influenced the period of days to first open flower and open
boll/plant in the two seasons. Root stem cuttings method (50 cm apart) gave
the shortest period meanwhile, the conventional direct seeding method ‘gave
the longest period for those traits in both seasons (Table 1).

Also, application of non Nfad recorded the shortest periods of the same
traits in the two seasons.

The same planting treatment, root stem cuttings (50 cm apart) with no
application of nitrogen gave the shortest period of the in both seasons. The
longest periods of the same traits were obtained using direct seeding method
(20 cm apart) with application of 120 kg N/fad in the two seasons. These
findings match with those outlined by Abd El-Malik and El-Shahawy (1999),
Darwish and Hegab (2000) and Darwish (2001).

Yield and yield components :
1. Total number of bolls/plant :

Root stem cuttings (50 cm apart) planting method gave the highest total
number of bolls/plant (70.47 and 68.77), about three times the total number
given by the direct seeding planting method for both seasons, respectively
(Table 2).

Application of 80 kg N/fad in the first season and 90 kg Nffad in the
second season gave the highest mean values (63.22 and 65.63 boll/plant) of
this trait, respectively.
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Table 2. Mean values of yield and yield components of Giza 70 cotton variety as affected by planting

treatment, nitrogen level and their interact'ioniduringgooo‘ and 2001 seasons.

.. Characters
Treatments Total number of Number of picked - Bol!wdght N Seed cotton Seed cotton yield/
bolis/plant bolisiplant . ~ {gm) o yieidfplant (gm) Tad (kentar)
2000 | 2001 2000 | 7001 2000 I 7000 | 2001 [ 2000 2001 | 2001
. Pi_lanting tr;e"atmvent (A)
Direct seeding 20 cm : 21514d 22.184d 15514d 16174 2480 | 241a | 38604 50.60 d e84 7904d
Roof stem cufting 30 cm S483c 5596 ¢ 46.42¢ 4885¢ 247a 242a 12284 ¢ 12060 c 1325b 13.32b
Roof stem cutting 40 cm 6528b 5538 b 5267b 57.66b 2430 243a 127010 | 13008b | 14688 | 14742
Root stem cutting 50 cm 70474 68.77a 58380 815089 2400 2410 148022 | 15530d | 1111¢ | 1242¢
' ‘ Nitrogen level (B) ' '
Non  Ned %35e 3531e 3003e | 3048e | 2iic 216e | 6387e | 6738e | 652e | 680e
2 Nisd 48.35d 47.13d 3856d | 40.29d 233b 224d | 9022d | 9392d | 9254 | 9.13d
80 ky Nfed 632 6356 b 56118 | 55884 258 250c | 15368a | 156002 | 1521a | 15702
90 kg Nied 6205b 6563a 5045b |'ss5.16b 2672 265a | 138.44b | 13553b%) 1478b | 1554b
120k Nffed 54.60¢c 53.62¢ 41.07¢ 4840¢_|_ 260a |..255b -} 114176 1-12325¢ | 1156¢c | 13.28¢
o . interaction -
AxB L PN [ PoN P PN N.S. N.S. l PN l . v l PN res

*  Significant at 0.05% level of probability.
**  Significant at 0.01% level of probability.
. N.S. Not significant.

“Means followed by the same letter within each column are not significantly different at 0.05% level of probability.
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The root stem cuttings (50 cm apart) planting method under application of
60 kg NAad in the first season and 90 kg N/fad in the second season showed

- the highest number of total boll/plant. The attained results are in agreement
with those of Sorour et a/ (1992) and Shindy Bakr et al (1995).

2. Number of picked bolis/plant :

The number of picked bolls/plant followed the same trend and were
significantly affected by the two studied factors and their interaction in both
seasons.

Root stem cutting method (50 cm apart) under application of 60 kg N/fad
gave the highest mean values of the same trait in 2000 and 2001 seasons.
Sorour et al (1992) and El-Shahawy and Darwish (2001) came to the similar
conclusion.

3. Boll weight :

No significant effect was found due to planting treatment and the
interaction between planting treatment and nitrogen level for the boll weight in
both seasons. On the contrary, Sorour et a/ (1992) and Shindy Baker ef al
(1995) found a significant differences between direct seeding and root stem
cutlings in this trait.

' Whereas, nitrogen level had a significant effect on the same character.
Application of 120 kg N/fad in the first season and 90 kg N/fad in the second
season gave the highest mean values of the boll weight (2.60 and 2.65 gm),
respectively.

4. Seed cotton yield/plant :

The highest mean values of seed cotton yieid/piant (148.02 and 155.30
gm) were obtained using root stem cutting method (50 cm apart) in both
seasons of 2000 and 2001, respectively. )

Application of 60 kg N/fad gave the highest mean values (153.68 and
156.00 gm/piant) for the same character in the two seasons, respectively.

Root stem cutting method (50 cm apart) under application of 60 kg N/fad
recorded the highest mean values of seed cotton yield/plant (212.90 and
214.90 gm) in both seasons, 2000 and 2001, respectively (Table 4).
Meanwhile, direct seeding method (20 cm apart) with non application of N/fad
gave the lowest mean values (26.84 and 38.57 gm) for the same trait in 2000
and 2001 seasons, respectively (Table 4).

5. Seed cotton yieldfad :

Seed cotton yield/fad was sugmflcantly varied due to planting treatment
and nitrogen level. The interaction _bgtween both planting treatment and
nitrogen level was significant in the two seasons. Root stem cutting method (40
cm apart) gave the highest mean values (14.66 and 14.74 kentar/fad),
compared with the direct seeding method (20 cm apart) which recorded the
lowest mean values (6.82 and 7.90 kantar/fad) in 2000 and 2001 seasons,
respectively.
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Table 3. Mean values of the fiber properties of Giza 70 cotton variety as affected by planting treatment,

nitrogen level and their interaction - durin_grgooo and 2001 seasons.
Characters .
2.5% span 50% span Uniformity Bundie Fiber Micronaire
Trestments fength " length - ratio strength | elongation (%) reading
(mm) (mm) . (%) ] (gmitex)
2000 [ 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 J 2001 .
Planting treatment (A)
Direct seeding 20cm 3895a | 3572a | 16542 | 17310 | 46.740 | 4853a | 3870¢ | 3438c | 552a 5840 4a28a 433
Root stem cuiting 30 cm 38928 | 3572 | 1649a | 17.42a 48.72 48892 | 3577b | 3475b | S81a §680s 408 403s
Root stem cutting 40 cm 3697s ¥Ba 16478 113858 48532 4845a | 35.78b MT78d 558a 882a 432a 48149
Root stem cutting 60 cm 37.02a 35809 18.43a 17432 4556 4867 a 35903 3491a 557a 565a 4308 438
Nitrogen level (B)
Non  Nftad 36084a 35T6a 1646a 17.33 2 46.48 a 4847a | 3560¢ 3459a 563a 568a 429 4309
30 kg Nfad 3694a | 3580a | 1648a | 17410 | 4663a | 48642 | 35684 | 20654 | 56800 5482 4Ma 432a
60 kg NAad 36.§ a 35.73a 1654 a 17.269 4680 a 48Ma ' T8c MT4c 5542 558a 432a 4.30 3
90 kg Ntad 3703a 36.77a 1652a 173428 46.702 | 4853a 3950b | 3490b | 556a S81a | 4292 439
120kg NAad 3698a | 35.78a | 1647a | 17542 | 46538 | 4883a | 36024 | 3504a 555a 563a 430a 428 a
interaction
AxB I NS. | NS | NS | N.S. | N.S. | N.S. l . l * | NS. l N.S. | NS. | NS.

* Significant at 0.05% level of probability.

*  Significant at 0.01% level of probability.

N.S. Not significant.

Means followed by the same letter within each column are not significantly different at 0.05% level of probability.
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- Meanwhile, application of 60 kg N/fad gave the highest mean values of
the same ftrait (15. 21 and 15. 70 kantar/fad) ih the same respective seasons
(Table 2).

From (Table 4) it couid be noticed that root stem cutting method (40 cm
apart) with application of 60 kg N/fad had the highest mean values (18.95 and
18.86 kantar/fad). in 2000 and 2001 seasons, respectively. Meanwhile, the
lowest mean values of the same trait were obtained using direct seeding
method (20 cm apart) with no application of nitrogen (4.64 and 5.18
kantar/fad) in both seasons of 2000 and 2001, respectively. Similar findings
were attained by Sorour et al (1992), El-Shahawy ef al (1993), Darwish (2001)
and El-Beily et al (2001) .

Fiber properties :
1. Fiber length parameters :

There were no significant differences in all studied fiber length
parameters (2.5% span length, 50% span length and uniformity ration) due to
planting treatment, nitrogen level and their interaction in both seasons (Table
3). The attained results were in agreement with those of Sorour et al (1992)
and Shindy Bakr et a/ (1995).

2. Fiber bundle strength and elongation : v .

Fiber bundle strength was significantly affected by planting treatment,
nitrogen level and their interaction. The highest mean values (35.90 and 34.91
gm/tex) were given by root stem cutting planting method (50 cm apart), and by
application of 120 kg N/fad (36.02 and 35.04 gm/tex) in the two seasons of
2000 and 2001, respectively (Table 3).

However, root stem cutting planting method (50 cm apart) under
application of 90 kg N/fad recorded the greatest mean values of the same trait
(36.00 and 34.78 gm/tex) in 2000 and 2001 seasons, respectively (Table 4).

On the contrary, differences in fiber elongation (%), during the two
seasons did not reach the significant level (Table 3).

3. Micronaire reading :

It was found that the planting treatment, nitrogen level their interaction in
both seasons were not significantly affected the micronaire reading. These
findings were in harmony with those of Rehab ef a/ (1991) and Sorour ef a/
(1992).

CONCLUSION

From the results obtained in this investigation, under condjtions of
planting, it could be concluded that the new planting method, root stem cuttings
(40 cm apart) and under application of 60 kg N/fad gave the highest seed
cotton yield and yield components with good fiber properties in both studied
seasons. Hence, this method could be used beside the conventional direct
seeding method.

Vol. 8 (3), 2003 . 575
R



J. Adv. Agric. Res.

Table 4. Mean values of seed cotton yield/plant and seed cotton yield/fad
of Giza 70 cotton variety as influenced by the interaction between
planting treatment and nitrogen level during 2000 and 2001

seasons.
Characters
Seed cotton Seed cotton Bundie strength
yield/plant (gm) ylield/fad {kentar) (gmitex)
Planting - Nitrogen |
treatment ievel 2000 2001 2000 ‘ 2001 2000 2001
{kg/fad) ‘

0 . 26.84 38.57 464 ~ 518 3547 34.39
Direct - 30 - - 3390 4539 634 | 6.16 35.60 34.52
seeding 60 50.74 . 48.86 9.26 9.77 35.70 34.60
{20 cm) o9 - - - 45.25 60.23 8.52 10.23 35.82 3475
120 . 38.28 5098 526 8.20 3590 34.83
o 63.78 64.29 70.82 7.43 35.61 34.46
Root stem 30 - 104.70 105.16 985 = 9.80 35.70 34.54
cuttings .- 80 158.23 155.86 17.80 - 18.11 35.78 34.63
(30cm) T80 - 147.74 148.34 16.34 - 16.70 35.90 34.76
120. .. . 135.71 135.60 14.36 | 14.58 35.85 34.81
. S 79.80 80.78 834 - 854 35.62 34.47
Root stem 30 109.40 109.61 12.35 12.50 35.70 34.58
cuttings 60 192.63 194.08 18.85 18.86 3577 34.70
(40 cm) 20 160.74 161.68 17.92 17.66 35.87 34.82
' 146.70 "149.26 15.78 16.08 3595 34.85

120
0 85.50 §5.88 5.28. 6.11 35.67 34.48
Root stem 30 112.81 115.56 8.25 7.96 35.78 34.60
Cuttings 60 212.90 214.93 14.86 16.05 35.01 34.74
(50 cm) 80 178.83 179.38 16.35 17.60 36.00 34.87
120 150.08 180.78 1083 14.24 35.20 34.84
L.S.D. 0.05 6.03 7.43 6.57 6.13. 2.25 2.18
L.S.D. 0.01 - 8.45 10.42 9.26 860 . 317 . 3.07
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