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2003.

Eighteen treatments which were the combination of six plant densities and
distribution of cotton cv. Giza 89 i.e. 66666, 53333, 44444, 44444 35555 and
29629 plants/fed were resulted from inter ridge widths (60 and 90 cm) within
ridge spacing of 20, 25 and 30 cm and three nitrogen levels (60, 75 and 90 kg
N/fed) were tried in split-plot design with four replication during 2000 and 2001
seasons at Gemmeiza Agricultural Research Station, El-Gharbiya Govermnorate.
The aim of this investigation was to study the effect of relationship between
nitrogen level and plant distribution with yield and environmental factors in
cotton fields.

The data revealed that the number of vegetative and fruiting branches,
number of leaves per plant, dry weight of the different organs, leaf area per
plant, chlorophyll content, number of mature bolls per plant and seed cotton
yield per plant were increased significantly by decreasing plant population from
66666 to 29629 plants per feddan, while it increased plant length and seed
cotton yield per feddan by increasing plant population from 29629 to 66666
plants per feddan. Although the above range of plant population did not reach
the significance with seed index, lint percentage and fiber properties.

Nitrogen application up to 80 kg Nifed induced maximum values of final
plant length, number of vegetative and fruiting branches, number of leaves,
number of bolls, leaf area per plant, leaf area index, SLW, NAR, CGR, RGR,
number of mature bolls per plant and relative humidity percentage but
decreased the light penetration, leaf and soil temperature, boll weight, seed
cotton yield per feddan. On the other hand, seed index, lint percentage and fiber
properties were not affected by N levels.

The interaction between plant distribution and density and nitrogen level
had significant influence on all characters studied herein except, plant length,
number of vegetative and fruiting branches, number of leaves per plant, SLA,
boll weight, seed index, lint percentage and fiber properties in both seasons.

The cormrelation of number of mature bolls/plant or boll weight or seed
cotton yield/plant were positive and significant with light intensity in the middle



and lower third of plant height, leaf and soil temperature at 60, 90, 120 and 150
days after sowing in both seasons.
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components, Fiber properties, Chemical constitutes.



CONTENTS

Il. REVIEW OF LITERATURE... R — .
|. Effect of plant distribution and densuty L s s 4
A. Growth characteristics of cotton plants..........cccvvcciiiiiciiiccc -
1 Plant height ... 4

2. Number of vegetative branches............cccccviieeeeecveerr e errnnaeeeeens 4

3. Number of fruiting BranchiEs ..........ccoormeemmmmmmrmsssssssrrsssssmsssssrmsssesses 5

4. Number of leaves/plant.............ccoviimimiscriraisissressesssessssamsersssssses &

5. Number of bolls per plant.... SRS |

6. Dry weight of different urgans of mtton plant ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B

7. lotal leaves area per plant ... mmrerrrmses s ssssrrssessssses s smsmesrssenes i

8. Chlorophyll ... AR L
B. Physiological gmwth parameters c:-f mttun plants .................................. i
C. Micro-environmental factors in the field of cotton plants.........cccceeeeeenne. g
D. Yield and yield component of cotton plants...........cceveeceevvrievvvveseeeens 12
1. Average number of mature bolls/plant............occooiiiiicicniiciice 12

2. Average weight of bolls/plant (@) ... 13

3. Seed cotton yield per plant (@) ...t ersree e ere e 13

4. Seed cotton yield (kentarffeddan).............c.ocooeeveoeoeoerereeeseeesenenens 14

5. Seed index (the weight of 100 seeds ingrams) ..........ccccooevvrrrnennenns 15

B L PErCENTRIE . cosnsmsinissmssianssmsnsansnnsanassnimns sunsansmsss s i sussssasasmmsiss 16

S ey o R S . 16
1 ElDer INERess . unnaiiniiisnsiin sl 16

2 10 BIEO i it it b i as b e s St s 16

F. Chemical analySiS......ccccucenirmmicscenirrrssssscesriessssasssesrssasssnsarsnsassasens 17
i, Effect of nRrogeam IBVEIS ON: ... sassssssssssssienes 17
A. Growth characteristics of cotton plants...........ccccooceeecrrceeece e 17
I 5T S R s o Y R R 17

2. Number of vegetative branches..........coc v 18

3. Number of fruiting branches ..........cccererrmeessrsssssssssamsssssmsssssssenes 18

4. Number of Ieaves/plant..........ssssssram s enssessssnss 18

5. Number of bolls per plant..............cooiiccecccienc e seanse s 19

6. Dry weight of different organs of cotton plant..........ccccovciiiiiieenenn. 19

7. Total leaves area Per PIaNt ........cc.ccveevrsersssesssssssssssssssnsssssssnsesssnes 18

B. Chlorophyllcontent .....oiamnmninnniaiman  mmumnsai s 19
B. physiclogical growth parameters of cotton plants........ccceeeeevvvveeeeerinns 19
C. Yield and yield component of cotton plants_..................ccocccoiviiviinn. 20

1. Number of open bolls per plant...............ccoeveeeeesessceessseesisessssnennns 20
2. Average weight of bolliplant.............cooic e 20
3. Seed cotton yield per plant ... 21
B DB MBI . .o cisnsmpans ssssmasusis o s R A S48 s R PR R



ii

B. Lint percentage .. ....c.ccceviiii i rae s s ree e e s e e mnneeees s s s nns

22

D. Fiber properties.... ceeen 22
F. Chemical analyms - i
. Effect of the lnteractlon between mtmgen Ievel and plant pnpulatlﬂn

density of; .. v 23

A. Growth characterlstlcs of mtton piants PO 4

1. Plant height ... 2

2. Number of vegetatwe branches -

3. Number of fruiting branches .. —

4. Number of bolls/plant... : ST YNNRPR PO ... |

B. Yield and yield mmponent nf c.ntton plants ........................................ 25

1. Number of open Balls/plant ...t e sr s aeens
2. Average weight of boll/plant...........ccoeceiiiie e,

BELEAEETRR INdeX (LAL. ..ot s vesiamivisto s

25
25

3. Seed cotton yield per plant ........cceeeeieecceeeceeeeee e 25

4. Seed cotton yield (kentarffeddan)..........occeviiceiieiicieicceeeieeeen, 25
BT ) L T e e e R e P e e 26

B. LiNt percantage ... viieriieesescres s e e e eesn s 26

C. Fiber properti@s...... ..o cissss s st ss s s s 27
lll. MATERIALS AND METHODS.........cocenee venene 28
IV. RESULTS AND DISCUSSION ...... i ; P 1.
Growth characteristics of cotton plants ... 34
A, Effect of plant distribution and densities.........ccucveecviveneineserarseeeens 34
Plant helght ... s e S 34
Number of vegetative branches perplant.............cc.occccoiiiiiiiennnnnnn. 37
Number of fruiting branches perplant ..............cccccocoeiiiiiiiincrnen 37
Number of green [2aves Per PIant ........ccccevieeeervesersseseessseseeresesssees 38
Number of setting bolls par PIant.......c..ccecveeees e sriestersssseeresesseees 38

Dry weight of different organs of cotton plant...............c.coovovevvrnennne. 39

Leaf area per plant (cmplant] .........ccocceeeiiiicciiiecceecc e 40
Chlorophyll content of leaves............cccccriceicsnicsnicsnissssessssecsnes 41

B EHest of nitrogen ewels ... i sssisiasiis e sninas s sisnaia 41
T R e R SR R 41
Number of vegetative branches perplant..........cocooovveeeciieeiciiaen. 44
MNumber of fruiting branches per plant ..........cocooeeeeeeecieecceeeeeee 44
Number of green leaves perplant ... e 45
MUMBSEREREEIREE BIBIE. ... oo immisns prominsnissatassesssinssosasssenstass 45

Dry weight of different organs of cotton plant........c.ccceevvevcvcevcreveen 48

D A PO P e e s ssissssinams s msi s s nasss nmnas 5 46
Chiorophyll content of leaves (Chl. aand Chl. b) ..............cco.co........ 4B

L Effect of the interaction . o e i i, 47

2. Physiological growth parameters of cotton plants...............o.ooooooooooo0 57
A. Effect of plant distribution and density.............ocoooveoieeeeeeeee 57

a7



iii

(0]
~PROETMMTOANDT

C. Eﬁ‘ect of the interaction of plant distribution and density with

L Efectof plant denally. oo i nnnna s
ii. Effect of nitrogen fertrilizer ..........coovvvecccnirccs e
il ETFRcE OF THe IrBerBHION . v uiviimsnsnsns imsis s snmssnsmsn sutaisins waasnss s s s s i nirs
b. Protein and oil contents of seeds..........cccveeeiiiiiicssvssssssssssn s

V. SUMMARY .....ccccciminmninnissnssssasnssnsss
ARABIC SUMMARY ......cccouonnianas

Relative growth rate (RGR).........cco i cinree s sienaes
ffect of nitrogen fertilization levels.........cccoccovivieeveieecccccccee i
Leaf Area indeX (LAL.........c..wueeeeeeeeereeeeesseesesesseesess st seesesaesies s
Specific leaf Weight (SLW) ..........ieveeeeeeeeeeee et
Specilic 1oal aned (BLAY s aiomias
Net assimilation rate (NAR).........ooivccee e
Crop growth rate (CGR) .....oovveeeeieeeeeeeeee e
Relative growth rate (RGR).........cccorirrrriiccrinsncmnssesssnsrssenns

Snacific leaf walght (BIW) ..cccniviunmmmmssiminisiatiis 60
Sreclfic-leaf e ISEAY . i nmnnsmemnrnenens 60
Net assimilation rate (NAR).........o.ooeeoeeeeeeee e eeeeseeeennen. B0
Crop: Growth LR QG - coiici i siimnmosiiss st it i s i s 61

NIrOGEN |EVELS ........coeirireiee e e ssesesnsn s e mmmss s snnsrss e vesssssasassssammassssrnsnessns D
3. Micro-environmental STUGIES..........cccveeecciiceiee e ssssas s s ssrrs s ernneeees 65
A. Effect of plant distribution and density ... ...65
B. Effect of nitrogen fertilization levels ... ST
C. Effect of the interaction of plant dlsmbutmn and densltg.r wum
nitrogen levels .. e A S SR g e
4. Cotton yield and its mmpnnents ............................................................... 77
A. Effect of plant distribution and density...........c.ooociciiiiiiciciiccic 77
a. Awverage number of mature bolls perplant.............cccooviiiiiiiiinn, 77
b. Average weight of open bolls perplant (@) .....ccoooveeeeeieeciieceeees 83
c. Seed cotton yield per plant (@) ......ccooocvriiiiiinisniinnrne e 83
d. Seed cotton yield (kentarffed) ..........ccooeiiiiiincciiience e 83
. SEBA INAEX ......c.oieeiieiiiieiiscciamnsenceesssessssssssssnsssssassssmmssssmssssssssnsrnnes 85
L. L DEICEnEROR {96).... oot i &85
g. Fiber fineness (micronaire reading) .........cccceerniiesceenienssecesnennennas 85
h. Fiber strength (pressely index) .......cccccoiiccccsicnnnnsseces s ssssscsenes 85
B. Effect of nitrogen I8Vels .........ccccvicciriniiisc e i B6
C. Effect of the interaction of plant distribution and density with
nibrcyen levels:. o n i s e R R e 88
D. Simple correlation between yield of cotton and micro-
environmental factors at different stage of growth.......cccovvvvivviccennee, a7
D N EIGE B AIVEIS o csuss coscssmminrsssmesns vies S 60 Es ks s S AR R i a7
a. Nitrogen content of IBAVES ... iiisnininiisimnisinsnsassamssnssissansamsnsnie 97





