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ABSTRACT 
 

This study was carried out at Shandaweel Agric. Res. Station (Sohag 
Governorate), Egypt during 2009 and 2010 seasons. At each season three planting 
date treatments (March 25, April 10 and April 25) were studied on the Egyption cotton 
Giza 90 cultivar. The experimental design was Randomized Complete Blocks (R.C.B.) 
with four replications. Obtained results revealed that plant ages 75, 105 and 135 days 
late sowing obtained the highest number of heat units and resulted in increasing plant 
height, number of nodes per plant, dry weight per plant, number of leaves per plant, 
leaf area and leaf area index while, it had no effect on internode length, leaf area 
index in age 135 days. Number of sympodia per plant increased in favour early 
sowing due to lower night temperature which lowered the position of early sympodium 
and inducing early balance between vegetative and fruiting development. Number of 
leaves, leaf area and leaf area index of early sowing increased slowly through, early 
season. Late sowing produced the first flower and open first boll in shorter period as 
compared to early sowing, but it consumed more number of heat units. The highest 
yield components and yield per unit area was produced from early sowing, where the 
cotton plants received the highest number of heat units through the growing season 
as compared to late sowing. Most of these units were utilized in produced the fruiting 
organs, while late sowing used most of these units in increasing the vegetative 
growth. The efficiency use of heat units by cotton plants increased in favour of early 
sowing rather than in late sowings. Best results were obtained when cotton plants 
were sown early (25 March).  

Generally, it is recommended to grow cotton early (25 March) for Giza 90 cotton 
cultivar gave the highest seed cotton yield per feddan rather than the late sowing (25 
April) under the condition of this study. 

 

INTRODUCTION 
 

Air temperature is one of the important factors which affect the rate of 
growth and development of cotton plants. The lower and upper 
developmental threshold ranging between 15- 37 Co (Gipson and Ray, 1970). 
Below 15 co the development ceases sharply and above 37 Co the co 
development tended to decrease. One the other hand, the measure of 
accumulation heat expresses the physiological time of cotton development. 
Mc-Mahon and Low (1972) suggested the growing day-degree (GDD) to 
measure the physiological time. Young et al. (1980) computed day-degrees 
(DD) and heat units (HU). However, there are several techniques available 
for calculating the day-degree. In the central lab, Agric. Climatalog (CLAC). 
Eissa et al. (1989) showed that early planting in March increased plant 
height. They added that early sown plants made the vegetative growth period 
to be longer as compared to late planting this is turn may increase the 
metabolites synthesized by plants which reflected on height of main stem, 
consequently more fruiting branches. Also, early sowing cotton plants in full 
seasons help to obtain complete heat unit requirement. El-Shahawy et al. 
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(1994) showed that sowing dates did not affect node position of the first 
sympodium. The relatively lower temperature prevailed during seedling and 
vegetative stages or prior to floral initiation in case of early sowing which may 
help the plants to have at their disposal a longer period to flowering. But, late 
sowing decreased number of fruiting branches per plant significantly. Makram 
et al. (1994) showed that early planting in March increased plant height and 
number of fruiting branches per plant. However, earliness parameters i.e. 
days to first flower appearance and days to first open boll were not affected 
by sowing dates. Abd El-Malak et al. (1996) found that late sowing increased 
plant height significantly. However, late sowing affected significantly 
decreasing number of both stem node and sympodia per plant. Also, delaying 
sowing on (20th April) improved earliness characters as shown increasing 
days to first of flower appearance. However, increasing number of open bolls 
per plant, boll weight, seed cotton yield per plant and per fed. occurred with 
early sowing on (the last week of March). El-Beily et al. (1996) found that 
number of true leaves and leaf area per plant increased in favour of late 
sowing. while, number of days to first flower decreased by delaying the date 
of sowing. Abdel-Aal (1997) stated that sowing date had an insignificant 
effect on plant height. However, early sowing in March produced has a 
significant longer period to flowering. Abou El-Nour et al. (2000) found early 
sowing increased the yield components and yield of seed cotton, while, it 
decreased plant height, position of first sympodium and internode length but it 
delayed the first flower appearance. Sowing dates had no effect on boll 
weight. Ali and El-Sayed (2001) revealed that early sowing (25 March) had 
significantly increased number of internodes and sympodia on the main-stem, 
number of open bolls per plant, boll weight, number of days to the first flower 
appearance, days to crack the first boll, seed cotton yield per plant and 
feddan. While, plant height, internode length, number of true leaves at 80 
days age and first sympodium position were decreased. Makram et al. (2001) 
showed that late sowing obtained the highest number of heat units and 
resulted in increasing plant height, number of nodes length. Number of 
sympodia per plant increased in favour of early sowing due to lower night 
which lowered the position of first sympodium, and inducing early balance 
between vegetative and fruiting development. Number of leaves, leaf area 
index early sowing increased slowly through early season, but it increased 
rapidly to approach the late sowing at 90 days and exceed it at 120 days old, 
while, it decline sharply at 150 days old. However, late sowings continued to 
increase the previous characters late in the season. Late sowings produced 
the first flower in shorter period as compared to early sowing, but it consumed 
more number of heat units. Early sowing exceeded late sowing in number of 
open bolls, besides it inter flowering stage early. The highest yield 
components and yield per unit area was produced from early sowing, where 
the cotton plants received the highest number of heat units through the 
growing season as compared to late sowing. Most of these units were utilized 
in producing the fruiting oranges, while, late sowing used most of these units 
in increasing the vegetative growth. The efficiency use of heat units by cotton 
plants increased in favour of early sowing rater than in late sowing. Saleh et 
al. (2004) found that late sowing increased plant height. However, early 
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sowing may help the plants to have at their disposal a longer period to 
flowering. While, delaying sowing date from March to April decreased days to 
both first open flower and boll. However, increasing number of open bolls per 
plant, boll weight, seed cotton yield per plant and per feddan occurred with 
early sowing (on the last week of March). El Hindi et al. (2006) found that 
number of days to both first flower appearance and boll opening were 
decreased with delaying sowing to 10th April. While, early sowing in March 
increased yield and its component, number of open bolls per plant, boll 
weight, seed cotton yield per plant and per feddan in varieties related to 
(Gossypium barbadense L.). El Sayed & El  Menshawi (2006) found that 
sowing cotton in 25 th March had significantly decreased final plant height, 
while number of main stem internodes, number of sympodia per plant, nodal 
position of the first sympodia, days to first flowers and first open boll, number 
of open bolls per plant, boll weight, seed cotton yield per plant and per feddan 
were increased. Abd-El-All (2011) found that plant height, number of fruiting 
branches per plant and boll weight were decreased significantly as planting 
date was delayed. However, location of the first sympodium on plant main 
stem tended to be higher as planting date was delayed. While, the average 
number of days from planting to first flower appearance and first boll opening 
tended to be decreased significantly as planting date was delayed. Also, the 
maximum number of bolls per plant and yield of seed cotton per plant and per 
feddan were produced from planting on the first of March. 

Therefore, this investigation was carried out to study the effect of air 
thermal units through different planting dates on growth and yield of seeds 
cotton.                                                                             

 

MATERIALS AND METHODS 
 

Field experiment was carried out through 2009 and repeated through 
2010 season at Shandweel Agric. Res. Sta. Sohag Governorate, to study the 
effect of three planting dates (March 25, April 10 and April 25), on the growth 
and yield of as an indicator to different climatic conditions of air temperature 
and heat units on Egyptian cotton cultivar Giza 90 (G. barbadense, L.). The 
experiment design was randomized complete blocks with four replications. 
The size of each plot was 17.55 m2 (4.5 m length and 3.9 width) and included 
6. ridge of 65 cm apart and hill spacing was 20 cm. The plants were thinned 
to two plants per hill. Five plants were taken from each plot at 75,105 and 135 
days from sowing, in order to study the following characters: plant height(cm), 
number of sympodia per plant, number of leaves per plant, leaf area index, 
dry weight per plant (g). At picking, ten plants (five hills) from each plot were 
taken at random to determine the following characters, final plant height (cm), 
position of first sympodium per plant, number of sympodia per plant, number 
of open bolls per plant, boll weight (g) seed cotton yield per plant (g), seed 
cotton yield in kantars per feddan and number of plants at harvest per 
feddan.  

The maximum and minimum air temperature and relative humidity in the 
two growing seasons are presented in Table 1 and maximum and minimum 
soil temperature in the two growing seasons are presented in Table 2.                                                         
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Table 1: Minimum and maximum values of air temperature and relative 
humidity (R.H) as means of ten-day intervals through 2009 
and 2010 seasons.  

20102009
Intervals R.H % Air temp. CoR.H %Air temp. Co

max min maxminmaxminmaxmin 
42.00 17.50 27.6011.8096.0031.8026.109.00 21/3 – 31/3 
50.20 22.40 34.0014.3074.5028.7030.8010.60 1/4 – 10/4 
51.90 28.50 34.9021.5079.2029.6036.2212.20 11/4 -20/4 
41.90 23.50 35.3022.7079.0033.0034.4014.20 21/4 – 30/4 
48.20 25.00 37.4020.1085.8033.4032.2015.35 1/5 – 10 /5 
69.90 48.10 42.7029.6083.0026.6039.6020.10 11/5 – 20/5 
58.50 28.40 37.1021.5097.2037.6038.8022.40 21/5 – 31/5 
59.70 29.30 34.4018.7073.8025.6041.0022.00 1/6 – 10/6 
62.90 28.00 36.1020.1088.7028.8038.2022.90 11/6 -20/6 
61.80 29.00 41.2024.3090.3022.3042.8026.70 21/6 – 30/6 
47.30 22.10 36.4024.0088.0027.0036.9027.10 1/7 – 10/7 
64.40 32.40 40.5027.0088.9038.3041.7029.80 11/7- 20/7 
68.40 37.30 44.2030.3091.6334.2045.5031.60 21/7 -31/7 
71.50 36.40 42.0030.0089.6029.9040.0025.00 1/8 – 10/8 
72.70 35.50 41.2032.0083.2021.0037.2021.50 11/8 – 20/8 
73.20 36.60 45.7031.4089.8027.6041.0024.60 21/ 8 – 31/8 
61.00 33.60 39.7026.4081.5025.5036.8021.65 1/9 – 10/9 
70.80 38.60 37.3525.4081.5024.9037.8022.30 11/9 – 20/9 
62.90 35.80 39.8027.2082.6025.2037.0021.90 21/9 – 30/9 
61.30 29.70 36.6022.5077.4022.8036.4020.20 1/10 – 10/10 
68.40 23.70 39.5020.6075.7027.7035.7018.70 11/10 – 20/10 
66.20 19.20 36.9019.7069.6026.7035.3018.90 21/10 – 31/10 

The heat units were computed according to the following equation by Young et al. (1980).  
Heat unit = average daily temperature Constant (k = 12.8 Co) This constant was used as 

the temperature  below which cotton plants do not develop, (zero growth).               
 

Table 2: Minimum and maximum values of soil temperature as means of 
ten-day intervals through 2009 and 2010 season. 

20102009
Intervals soilsoil

Max MinMaxMin 
19.80 16.8032.3529.31 21/3 – 31/3
26.40 22.2034.2728.35 1/4 – 10/4
22.50 17.2036.1233.30 11/4 -20/4
25.10 16.8040.4434.62 21/4 – 30/4
21.80 13.8036.5933.75 1/5 – 10 /5
25.60 18.6038.5038.22 11/5 – 20/5
18.80 14.4043.8041.30 21/5 – 31/5
18.90 14.4043.6039.80 1/6 – 10/6
23.80 17.9039.1038.10 11/6 -20/6
27.10 20.5045.4042.50 21/6 – 30/6
21.70 17.7047.0044.70 1/7 – 10/7
22.60 18.7048.2546.25 11/7- 20/7
23.50 17.4048.4046.00 21/7 -31/7
23.10 18.2046.9044.70 1/8 – 10/8
21.70 16.3038.4536.10 11/8 – 20/8
23.40 18.5047.6041.22 21/ 8 – 31/8 
21.00 15.0042.6033.70 1/9 – 10/9
18.90 13.3040.5030.70 11/9 – 20/9
20.80 17.6039.4527.65 21/9 – 30/9
20.60 13.4034.8023.60 1/10 – 10/10 
22.30 11.5028.3017.90 11/10 – 20/10 
19.60 9.4029.1013.80 21/10 – 31/10 
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Total heat units were summed over the growth period. Efficiency use of 
heat units = Total heat units through the whole season /Number of open bolls 
per plant= (hu /boll). The obtained data were subjected to statical analysis 
according to the procedure out line by Snedecor and Cochran (1967) using 
LSD at 5% Level for comparison between the means of treatments.  

 
Total Heat Units

2010 2009Sowing dates 
3891.95 3508.10 March 25 
3740.75 3405.90 April 10 
3530.75 3240.80 April 25 

 
RESULTS AND DISCUSSION 

 
Growth characters in relation to the heat units:  

The data presented in Tables 3 and 4 revealed that the late sowing 
(April 25) of cotton plants received the highest number of heat units through 
plant ages 75,105 and 135 days as compared to early sowing (March 25). 
The increases in the heat units and air temperature in the late sowing caused 
an increase in plant height and number of nodes per plant, without affecting 
in internode length. Similar results were obtained by Blibro (1975) and 
Makram et al., (2001). At plant ages 75.105 and 135 days, number of leaves 
per plant increased in favour of late sowing due to the increase of air 
temperature and consequently the increase of heat unit (Tables 1, 2, 3 and 
4). This trend was obtained with leaf area and leaf area index, however, 
previous results could be explained on the basis of air temperature and heat 
units. Early sowing at early stages of growth exposed to relatively lower air 
temperature and low number of heat units which allowed the cotton plants to 
produce lower number of leaves per plant as compared to late sowing. As the 
season advanced, number of leaves and sympodia per plant increased by 
increasing the heat units, in regular biological rhythm for appearance of 
leaves and branches in suitable balance (Gipson and Ray, 1970 and Makram 
et al., 2001). Therefore, the increase of leaves in number and expansion in 
favour of early sowing may be due to the increase of carbone dioxide 
exchange rate (CER) in order to provide the developing bolls by 
photosynthate (Mauney et al., 1978). This source of photosynthate was 
shifted from subtending leaves (Morris, 1964). Therefore, most of lower 
leaves intered senescence and dropped. For this reason, early sowing start 
to lost leaves early as compared to late sowing which continued to increase 
leaves number, area and weight (Muramoto et. al.,1967). These results are in 
line with those obtained by El-Beily et al. (1996) and Makram et al., (2001). 

Regarding number of fruiting branches per plant in ages ( 75, 105 and 
135 days ) it tended to increase in favour of early sowing (Tables 3 and 4). 
This may be due to the lower amounts of heat units in early season 
encourages the formation of more sympodia per plant which are the barriers 
of fruiting oranges, that increased the fruiting capacity of the cotton plant. 
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These results are in agreement with those obtaind by Mc-Mahon and low 
(1972) and Makram et al., (2001). 

For the above mentioned results it could suggested that, early sowing 
maximized the efficiency use of heat units early in the season by inducing 
early balance between vegetative growth and fruiting development. 
Consequently, early sowing produced the highest number of open bolls/plant 
in the season as compared to late sowing. These results are in agreement 
with those obtained by Makram et al., (2001)  
 
Table 3 : Effect of sowing dates and total heat units on some growth 

characters of cotton during 2009 season. 
Dw 

/plant 
(gm) 

LAI 
LA 

dm2 / 
plant 

No .of
leaves/
plant 

No .of 
sympodiay/

plant 

Internode. 
length  
cm)( 

No.of 
node . 
length

Plant 
height  
(cm ) 

Total 
heat 
units 

Sowing 
dates 

Plant 
age 

(days ) 
9.50 0.66 4.3016.80 12.83 6.08 19.9475.17 879.15 25/3 

75 14.20 0.78 5.1018.30 12.14 5.87 17.66103.67 1073.65 10/4 
15.70 1.10 7.2023.70 9.08 5.26 14.26121.25 1145.35 25/4 
2.13 0.17 0.620.71 0.95 NS 1.87 1.40 LSD at 5 % 

31.70 1.52 9.9029.70 23.17 6.12 29.33156.42 1506.85 25/3 
105 39.60 1.75 11.40 32.50 21.42 6.46 26.31170.00 1770.85 10/4 

42.40 2.10 13.70 35.80 17.92 6.00 26.06179.50 1916.75 25/4 
1.63 0.22 1.540.86 1.26 NS 1.09 1.04 LSD at 5 % 

45.30 2.57 16.70 39.50 23.58 6.33 29.91176.92 2141.15 25/3 
135 50.40 3.03 19.70 47.90 22.75 6.78 26.40179.00 2320.15 10/4 

54.50 2.57 21.50 50.60 21.92 6.76 26.17189.33 2404.30 25/4 
0.35 NS 0.391.75 0.57 NS 1.02 2.14 LSD at 5 % 

L.A=leaf area             L.A.I= leaf area index 
 

Table 4 : Effect of sowing dates and total heat units on some growth 
characters of cotton during 2010 season. 

Dw 
plant 
(gm) 

LAI 
LA 

dm2 / 
plant 

No. of
leaves/
plant 

No. of 
sympodiay/

plant 

Internode. 
Length 

(m) 

No.of 
node . 
length

Plant 
height  
(cm ) 

Total 
heat 
units 

Sowing 
dates 

Plant 
age 

(days) 
8.60 0.66 3.30 14.70 10.33 3.87 18.5147.37 1115.5 25/3 

75 12.70 0.83 5.40 19.90 10.31 3.37 18.2861.62 1243.5 10/4 
13.70 1.05 6.80 21.50 7.12 3.15 15.0371.62 1293.7 25/4 
1.67 0.17 1.25 0.19 0.54 NS 1.47 1.19 LSD at 5 % 

34.50 1.41 9.20 28.9 20.87 4.71 29.99118.811623.00 25/3 
105 40.30 2.06 13. 40 34.50 17.42 4.64 25.93120.331802.70 10/4 

43.60 2.23 14.50 36.60 15.25 4.61 25.77141.251903.00 25/4 
0.11 NS 2.00 0.46 0.62 NS 0.89 1.05 LSD at 5 % 

48.80 2.66 17.30 40.77 26.19 5.13 31.55137.692238.5 25/3 
135 55.40 3.23 21.00 50.90 22.56 4.87 29.68144.562481.2 10/4 

59.70 3.65 23.70 53.40 26.19 4.74 29.05161.872576.0 25/4 
1.96 NS 1.47 2.18 1.54 NS 0.45 0.55 LSD at 5 % 

LA= leaf area       LAI= leaf area index       DW = Dry weight 
 

Flowering characters in relation to heat units : 
The results presented in Table 5 cleared that early sowing delayed the 

appearance of first flower as compared to late sowing, while it utilized lower 
number of heat units from sowing to first flower. There fore, most of the 
remained heat units were consumed through fruiting stage. This is situation 
was not achieved in case of late sowing, because most of the heat units were 
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consumed in vegetative growth. Similar results were obtained by El-Beily et 
al. (1996) and Makram et al. (2001).  
 
Table 5: The effect of sowing dates and total heat units on flowering and 

fruiting characters for cotton in 2009and 2010 seasons. 
2010 

Days to 1st

flower 

2009
Days to 1st 

flower 

Season 
Total heat units Total heat units

Sowing 
dates 1st  flower 

to picking 
To

1st flower 
1st flower 
to picking

to 1st

flower 
2764.25 1127.7 76 2556.15 951.95 79 25/3 
2612.05 1128.7 71 2410.55 995.35 71 10/4 
2433.75 1047.0 65 2146.65 1094.15 68 25/4 

                                     
Yield and yield components in relation to heat units : 

The data presented in Table 6 revealed that early sowing exposed to 
low air temperature and heat units at the beginning of the season which 
decreased plant height and consequently initiated early balance between 
vegetative growth, there fore, planting cotton as early as local climatic 
conditions are favourable is one of the important factors which control the 
rank growth through the growing season (Table 6). Similar results were 
obtained by Abdel-Malak et al. (1996), Abou El-Nour (2000), Makram et al. 
(2001), Saleh et al. (2004), El-Hindi et al. (2006) and Abd-El-All (2011). On 
the other hand, number of open bolls yield per plant and/or per feddan 
increased infavour of early sowing. 

 
Table 6: The effect of sowing dates and total heat units on growth, yield 

and yield components of cotton in 2009 and 2010 seasons. 

d
ay

s 
o

f 
fi

rs
t 

o
p

en
 b

o
ll 

/ 
p

la
n

t 

d
ay

s 
o

f 
fi

rs
t 

fl
o

w
er

/ p
la

n
t 

se
ed

 c
o

tt
o

n
 y

ie
ld

/f
ed

 
(k

en
ta

rs
) 

n
o

. o
f 

p
la

n
ts

 a
t 

p
ic

ki
n

g
/ 

 
F

ed
 (

10
00

) 

se
ed

 c
o

tt
o

n
 y

ie
ld

/ 
P

la
n

t 
(g

m
) 

b
o

ll 
w

ei
g

h
t 

(g
m

) 

n
o

. o
f 

o
p

en
 b

o
ll

s/
 p

la
n

t 

n
o

. o
f 

sy
m

p
o

d
ia

/ p
la

n
t 

fi
n

al
 p

la
n

t 
h

ei
g

h
t 

(c
m

) 

n
o

d
e

 n
u

m
b

er
 o

f 
1st

 
sy

m
p

o
d

iu
m

 

to
ta

l 
h

ea
t 

u
n

it
s

 

so
w

in
g

 d
at

e
s

 

S
ea

so
n

 

134.60 79.97 6.93 45.9430.721.65 18.7525.20181.006.20 3508 March25 

2009 129.95 71.20 5.06 46.2026.311.71 15.3025.10124.506.20 3405 April 10

123.45 68.25 2.35 45.9813.891.61 8.65 24.65191.257.37 3240 April 25

3.21 2.99 1.57 N.S 7.69 N.S 5.30 N.S N.S N.S   LSD at 5 % 

126.17 76.95 5.93 44.3340.631.96 21.0528.30150.256.90 3891 March25 

2010 129.57 71.15 4.75 44.3030.391.77 17.4025.70168.506.95 3740 April 10

121.60 65.80 3.52 45.1122.781.67 13.6023.20177507.15 3530 April 25

NS 3.06 1.89 NS 5.40 NS 3.68 NS 11.03NS   LSD at 5 % 
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Similar results were obtained by Abdel- Malak et al., (1996), Abou El 
Nour (2000), Makram et al., (2001), Saleh et al., (2004), El-Hindi et al., 
(2006), El- Sayed and Menshawi (2006) and Abd-El All (2011). However, 
previous results obviously cleared that early sowing fit the cotton plants to full 
season in suitable climatic window to obtain complete thermal units 
requirements (Young et al., 1980). These climatic conditions promote 
flowering early and bring the crop to be picked in suitable time (Makram et al., 
(2001).                                                                                   
The efficiency use of heat units by cotton plants:  

The data in Table 7 cleared that early sowing caused a decrease in the 
values of heat unit efficiency for producing one open boll, that means the 
increase in efficiency use of thermal air units. This could be achieved by 
sowing cotton in the suitable time when the soil temperature at the depth of 
20 cm reaches 15 Co at 8 a.m and continued for ten successive days Makram 
et al. (1995). These results are in line with those obtained by Makram et al., 
(2001).  

Finally, it is important to measure the efficiency use of heat units in 
cotton production, in order to maximize the use of the inputs in cotton fields 
by using the equation. 
 
Table 7: Effect of sowing dates on the efficiency use of heat units by 

cotton plant during 2009 and 2010 seasons.  
late sowing 

(hu/boll) 
medium sowing

(hu/boll) 
Early sowing 

(hu / boll) 
Seasons 

324.66 222.61 187.09 2009 
259.61 214.98 184.89 2010 

 
CONCLUSION 

 
This study cleared the importance of taken in consideration heat units 

effects on the growth and developing timing of cotton plants for improving the 
yield quantity and quality. Therefore, in order to increase the efficiency use of 
the heat units through the growing season, it must bear in the mind the 
following recommendations:                   
1. Fitting the cotton plant in suitable climatic window which meet different 

developmental stages in order to produce higher yields. 
2. The previous point maxi mazes the efficiency use of cotton plants to 

other management practices through the growing season. 
3. Thermal unit accumulation also used to predict the crop development. 
4. Modifying cotton management practices against undesirable climatic 

condition such as late sowing, new locations…etc . 
5. The selection of new varieties characterized by high rate of carbon 

dioxide fixation in order to optimize the efficiency use of heat units. 
6. Avoiding the problems which face the growth of cotton plants through the 

season  
7. as a result of undesirable climatic condition such as rank growth, thermal 

inactivation, water stress ... etc  
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علاقѧѧة الوحѧѧدات الحراريѧѧة الجويѧѧة بنمѧѧو نباتѧѧات القطѧѧن مѧѧن خѧѧلال مواعيѧѧد زراعѧѧة 

 مختلفة
  فكري سيد حامد

  جمھورية مصر العربية –الجيزة  –مركز البحوث الزراعية  –معھد بحوث القطن 
  

أجريѧѧت تجربتѧѧان حقليتѧѧان بمحطѧѧة البحѧѧوث الزراعيѧѧة جزيѧѧرة شѧѧندويل بمحافظѧѧة سѧѧوھاج فѧѧي          
م لدراسة علاقة الوحدات الحرارية الجوية بنمو وإثمار نباتات القطن صنف ٢٠١٠وم ٢٠٠٩موسمي 

. وكѧان أبريѧل ٢٥ أبريѧل و ١٠مѧارس ،  ٢٥للزراعѧة وھѧي وذلك من خلال ثѧلاث مواعيѧد  ٩٠جيزة 
  .شوائية في أربعة مكرراتالتصميم المستخدم ھو القطاعات الكاملة الع

  وكانت أھم النتائج المتحصل عليھا :
نباتات القطن المزروعѧة متѧأخرة علѧى وحѧدات حراريѧة أكثѧر مѧن المنزرعѧة مبكѧراً عѧن  حصلت )١

يوماً مѧن الزراعѧة وھѧذا أدى بѧدوره إلѧى زيѧادة طѧول النبѧات ، وعѧدد  ١٣٥ و ١٠٥،  ٧٥أعمار 
العقد على النبات والوزن الجاف للنبات ، عدد الأوراق للنبات ومساحة الورقة ، ومعامل مسѧاحة 

سѧѧتھلاك غالبيѧѧة ھѧѧذه الوحѧѧدات الحراريѧѧة فѧѧي النمѧѧو الخضѧѧري ، بينمѧѧا لѧѧم يكѧѧن الورقѧѧة نتيجѧѧة لا
يوم وارتفاع عقѧدة أول  ١٣٥للزراعة تأثير على طول السلامية ومعامل مساحة الورقة عن عمر 

  رى وعدد الأفرع الثمرية للنبات عند الحصاد .مثفرع 
٢( ѧرة فѧة المبكѧي ازداد عدد الأفرع الثمرية للنبات في حالة الزراعѧاض فѧة لانخفѧار المختلفѧي الأعم

موضع أول فرع ثمري نتيجة لانخفاض درجة حرارة الليل علاوة علѧى إحѧداث تѧوازن خضѧري 
  ثمري مبكراً بعكس الزراعات المتأخرة . –

نتيجѧѧة لانخفѧѧاض درجѧѧة الحѧѧرارة فѧѧي بدايѧѧة الموسѧѧم ونقѧѧص عѧѧدد الوحѧѧدات الجويѧѧة انخفѧѧض عѧѧدد  )٣
الأوراق على النبات في حالة الزراعة المبكرة بالمقارنة بالزراعات المتѧأخرة ، كمѧا لѧوحظ نفѧس 

 الاتجاه بالنسبة لمساحة الأوراق ودليل مساحة الورقة 
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من الزراعة وحتѧى ظھѧور أول زھѧرة مѧع اسѧتھلاك أدت الزراعة المبكرة إلى زيادة طول الفترة  )٤
عدد أقل من الوحدات الحرارية ، بينمѧا كѧان العكѧس صѧحيحاً فѧي حالѧة الزراعѧة المتѧأخرة ونفѧس 

 الاتجاه بالنسبة لتفتح أول لوزة .
) نبات ، محصول القطن الزھر للنبѧاتللفدان ومكوناته ( عدد اللوز على ال ازداد محصول القطن )٥

عة المبكرة نتيجѧة لاسѧتغلال النباتѧات ، عѧدد أكبѧر مѧن الوحѧدات الحراريѧة خѧلال وذلك عند الزرا
الموسم وتناسقھا مع مراحѧل النمѧو الخضѧري والثمѧري لنباتѧات القطѧن بعكѧس الزراعѧة المتѧأخرة 

 التي استغلت الوحدات الحرارية في زيادة النمو الخضري .
حرارية الجوية فѧي إنتѧاج محصѧول عѧالي ازدادت كفاءة الزراعة المبكرة في استغلال الوحدات ال )٦

حيث احتاجت نباتات القطن المنزرعة مبكراً إلى عدد وحدات حرارية قليلѧة لتكѧوين لѧوزة واحѧدة 
متفتحة على النبات بعكس النباتات المنزرعة متأخرا فقد احتاجت إلى عدد وحدات حراريѧة أكثѧر 

 لتكوين اللوزة الواحدة .
مراس) تؤدى إلѧى تحقيѧق  ٢٥مبكراً فى ( ٩٠لقطن جيزة وتوصى الدراسة أن زراعة صنف ا

  .أبريل) تحت ظروف الدراسة ٢٥أعلى محصول للفدان بالمقارنة بالزراعة المتأخرة (
  

  قام بتحكيم البحث
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