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ABSTRACT

Four fizid expenments were camed out at fwo iecanon viz. Saba Basna
Coflege of AgrcFarm, Alrandna Govemnorate znd lsmaita Exp. Sta  ismadia
Governorate, dunng 2000/and 20001 seasons, 1o comparad the eflect of mineral and
bio-fertilizers on the yield and iis compaonents of some Jute cultivars, in addition fo the
upiake of some siemernts in jule seeds.

Dats indicated that DCY105cv. Ranked first in plant height and technical
stem length in both of two testad iocations, the highest mean vakies of green sialk per
plant as wefl as per fed and fiber yielnffeo praduced by HRC7447 ¢v recording
(37 016g, 12.022 1on and 435,048 kg) and (30 831g. 9.353 ton and 393 537 kg) under
clay loarmr, and sandy soils, respectively On other hand, PADMA ov  reached
maxivum  values over the olher lested cultivars for seed yeld and related charsicters,
it could be concluded. that mean values of yield and its components for jute which
obtained by invesligated cuitivars at Saha Bash location were supenor than those
obiained fram juie cultivars grown ai ismilla iocaiion

Dats Wustrated that, either mineral feritization with full recommended, raies
of MP¥(coniral) or half rales combined with each of different sources bio-feriizer(N.-
fixers and P.OB.). caused significantly incisases i jule yigid #nd ii$ compunents over
haif caters of minerai fevlilization aicne i both Jocations Al jute characters sigrificantly
affected by the interaciion between ferfiizers vesimente and jule cuitivars, excep
piant height, technical sfem length and green sialk vield per plant w bolh two
expanmantal snes.  Green stalk and fiber yield (kgrfed) smgmﬁc&nﬂy aifecied by ihe
sIBrECHan between JRC7447 oy with adoition of nall of mineral festilization + bio-
tertilizar (Mpfixers + P.DB ) and polassin as fohar spray while, no of capsuie, seed
yeldrplait and sesd yield per faddan were significant with PADMA cv when sppliga
he same lreatmenls al both locatons.

MNulnents upleke by seed jule was significanily aflecie by jute culivars n ail
iested reatments tnder both sites, The PADMA = IRC7a47 = DCo0s ov

Data indicated thal the N-fives + phosphate dissoving bactena combned
witn a pronounced mare inCrease in nuinents opiaks by seed of jul culivars the
nighest values of NP uplake was obtained by PADMA ov wiin addition of half of
mingsal feqtifzation + wio-fertifzer (Ny-fixers + P.O B ) and polassin as foliar spray a1
e 2apeEnmMEntal siles.

N s concluded that mnera ferlilization and bio-feriiization (Ny-fixers and
PLE) have greal wnperance m increasing jute productivity and seed nutnents
conient.

Keywords: Jufe culfivars: Minecal ferilizers (NPK} - Buo-ferdilizalion No-fixers «
phosphate dissolving baciena) sznd sails. day loam soil.
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INTRODUGTION

Juie, (Corchorus capsulans) beiong to tne bast fiber crops which
2xtract from their staiks, by retting process. Internationaily, jule ranks second
after cotton in the cultivated arsa and the third after colton and fiax in fiber
production. Recenlly, there was an interest for study the possibiiity of
expanding fute cultivation in the newly reciaimed lands and aims o supply
Our national needs trom jute products, Therefore, great etforis had besn done
to increase fiber quantity and quality of jule under Egyptan environmental
conditions. Many investigators revealed ihat there 1s vanapilily in jute
characters fLu ef af 1983 Qi el ai, 1984, Chakraborty 1991, Bhuria el &/
1997, ElLShimy and ERSweify 2000 It is necessary to improve jute
productivity: his couid be schieved by growing more productive culfivars o
oy impravement of agricuitural practicas.

Recently, much intersst s focused on using bio-fertilizers to minimize
consuimption of chemical fertilization, 1o decrease praduction cost and
anvironmental pollution. Bio-fertiization with associative and symbiofic Ny
fixers {Azospiifum and Azctobacter ) gave appreciable increase in plant
growth and yield of different crops(Rai and Gaur, 1989, Bashan and
Levarony., 1990, Mowad, and Abd El Maksoud, 1992, Kavimandan, 1992,
El-Aggory et 8i, 2001 and Abd E-Rasoul ef ar,, 2002)

‘Some soil microorganisms could improve P-uptake by different fietd
crops. Pnosphate  dissohving organisms play an impertant role in releasing P
from difficuli P forms through producing orgahie and inorganic acid as welt as
Co, | Cuft and Tiuevove, 1983 and El Bayed, 1999) Alsc, P.D.O may
produce growth promcting substances such as ouxine, gibberine and
cytokines (Berea 8¢ 4/, 1978 and Yahya and Al-Azowi 1989}, which may
improve plant growth and sitmulate the microbial developmeiit (El-Sayed,
1999; Massar st al., 2000 and Abd Ei-Rasoul et a/, 2002).

Potassium s a constituent of all plant hsauas and is found especiaily
concentrated in wvounger parts, in flowers and in seeds. This element is
particutarly important in germination of seed and fruits, Polassium is essential
for cell division and development of menstematic tissue (Mengt ard Kirkby,
1987). Shaian st i, (2001 found that potassin as 3 source of potassium
causad highly significant increas in most character of rosell plants.

The objective of this study was evaluated ihe beneficial effect of
using NPK bic-fertlizers or alternats or complementary source of mineral
fertilization on yieid and guaiity of thres differant jute culfivars under different

30,
- MATERIALS AND METHODS

Four feld trisis mwn&uﬂeﬂ at two Expenmental Stations under
different agricoclinatic conditions iz Saba Basha College of Agric. Farm,
Alexandria Governorats and Tmém Exp. Sta. (smaliia Govemnorats during
growing seasons 200C ar@ 2001 to compare the nineral fertilization (in
recommended rates) versus co-fertilization with half recommended ratas of
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minerat ferttizer with speafic bip-tertlizers(N,- fixers, phospnate dissolvng
bacieria and potassin-p (foliar sprays) for cultivars of jute
A spiit plot design with thres replicates was uset in evary 'ecaticn,
whereas the three cultivars of jute {c.capsuians) namely JRC 7447 DC 8908
and PADMA were allocated for the mamn plots.. Plots were 3 i lang and two
n wide (/700 fad i, white the following fertiizer treaiments were allncated for
sub plots as follows -
1- Controt { NPK as mineral recommended rates)
2- NPK as fuil recommended rates + Potassin-P {30%K,0 «10% P,Og/fed )
as fohar spray.
3. 1/2 NPK (halt recommended rales)
4. 12 NFK as nalf recommended rates + Poatassin-P [10%K,0 + 10 %
P.Os/fed ) as foliar spray.
3. 1/2 NPK (hall recommended rates) + Bio-fartiizers (M- fixers® « P [ B™)
E- 12 NPK (halt recommended rates) + Patassin-F + 3io-fertilzers (N2 fixers
- P8k
Some seeds of jufe were mxed with Np-fixers + phosphate dissoiving
bactena (P D B) before planting at the rate of 500q / fad. Jute seeds of three
cultivars were sown on 2 and § May in the twd seasons, respecively After
that plants were fertlized with ammonium suipnate 20 5%MN at the rate.of
BOkgNffed. P as super phosphate 155%P,0sfed. and K-as potassmrn
suiphate S
*Nyflers: Azesgiriium sspf 10 csllsdg) and Azotobacte? CRroSEoCoum
= # D B Prosphals alssoiving nacterna monocouliure |
All the recommended agronomic practices were done in suitable
brve Soil sampdes of the experimentai [locations were analyses for estmated
s0i Charactensucs as liswea in Taoke (1)
Table (1) Some physical and chemical proparties of the sample taken

trom the experimental sites.
& Chemical properties™

T T T Soluble cations [mequ] [Saluble amans (megil}]
Location ph £c Ca | Mg -
125} DSt | 7 | e Na+[ K+ o Koo' of 50,
SahaBasha | 67 | 19 6001400, 746 154 [ 300883] 750
Cismalia | 814 14 (45612007307 036 ] - [660[283) 118
' o L- Available autidenis (ppim] e
Nn pote _“ K“d
SabaBasha | 400 450 | 430
ismaiia 2100 300 L 19
£- Particle size distrivution
TCoarse | Fine | Siit Clay [CaCO,]
sand % | sand % % 3 % | Taxture class
Saba Basha 8.0 249 [ 2820 | 3760 2140 Clay bam
ismailia 7618 | 1517 | 235 £.30 ELI Sangy
* Soil past

= Extrached with 1% potasslom sulphate gescribed by Jackson, 1373,
‘* Extracted with 0.5M sodlum bicarbonarz acecording to Jackson 19731
" Extracted with TN ammonium acetate jackson, 1973
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Al maturity, ten random guarded plants from ach piot were used for
recording the following traiis 0
1< Plant hieight (cm).
2= Technical stem length (cm).
3- Green stalk yield (g/ptant)
4- Ho. of fruiting branches per plant,
2- Mo of capsuies per plani
6- Seed yieid (g/plant),
7- Grean stalk yietd (tonfted )
8- Finer yietd (kg/fed ) after rofting process and extracting ihe fiber
9- Seed yield (kg/ted )
Samples of seed wera died, giound where N P and K conlent were
determmed according the slandard rmethods descrived by Chapman and
Pratt {1961)

Statisticai analysis.

The crop yieid data were statistically analyses according to Sndecor
ana Cochran (1982), means were compared 0y least significant differences
(LSD) at 5% level Combined analysis was performed for all previously
mentioned characters over the two seasons according to LeClery ef ai
(1966)

RESULTS AND DISCUSSION

= Yield and its compenents:
1- Effect of cultivars:

Mean values of yieid and related characlers of three avaluated jute
cultivars in the two investigated [pcations (Saba Basna iClay loam sail) and
(smailia (sandy soil)) from the combined anaiysis cver fwo seasons are
present in Table (2).

Dala indicated that jute cultivars mnmmntr; divered in all tested
fraits under the conditions of the two investigaled ‘ocations. DC 9105 cv
ranked first in plant height and techpical stem ength with mean values of
(247.788 and 196.018 cmjin Saba Basha location and (223.752 and 177 092
cm) in Ismailia location: while PADMA ov was the shorter cuitivar in the two
above menfioned measurements. The thid eultivar [JRC 7447 ov | racorded
the moderate mean values for plant height and techmical stem length oy
(243.429 cm and 189.086 cm for s!ay toam soillj and (217 424 om and
170 345¢m for sandy soil ), respectively

Green sialk yield {@plant, gmen staik yigic (ton/fed ) and fibar yietd
Kgltec. produced ty JRC 7447 ¢v. reached maximum vahies when compared
with the ofner two iesied cultivars, recording (37 016y, 12 022 fon and
435 048 kgland { 30831 g szsaimam!fi 7 kg) under clay loaimn scil
and sandy soil conditions, resp Pw&ﬁeﬂ yieloed the iowest mean
values by 30.317 g, 11.266 ton and 335 13 kg at Saba Basha whilé i hiad the
same wend in ismsilia location recording 27 353 g, 8812 fon and 343,339 «gy
for green stalk yield/plant, green stalk yiek! as well as fidar yield per fed
respechively :
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Concerning seed yield and related characters, data illustrated that
PADMA reached maximum values over the other fwo iested culbwars for
number of capsules, seed yield g/plant and seed yield wgffed whereas
producing mean vatues of 82 453, 7.732 g and 374.547 kg from plants grown
under clay loam soil, on the other hand at sandy soil, the same pravious
cultivar " PADMA” recorded mear: values of 74 004, 5 992 g and 336 842 kg
for aoof capsules, seed yield per plant ard seed yeld per fed | raspectively
The lowes! mean values for three above mentionad taits were ottamed from
JRC 7447cvat the tweo inveshigated locations These above mentioned
vanetals deference's are due to varability in genehc consttuenis and
potental  which in turm affected growth habt as wel as yield companents can
expiain these findings Many investigators recorded genenc difterences m jute
characters among cultivars (Cnakrabosty ef al, 1921 Ei-Stimy and El-Sweify
2000 and £1-Sweify ano Abd El-Rasout 2002

Table (2k:The effect of jute cultivars on yield and its componenis at the
two investigated locations, Saba Basha and lsmailia

[Combined analysis of 2001 and 2002 seasons).

Saba Basha (clay loam 501}
[ Traits JRCT7447 [ DC 9105 | PADMA | LS D.at 5%
| Plant neignt (cm) 243429 | 247.789 | 736964 | 5 460
Technical stem length(cm) [ 189089 | 196018 | 131089 1663
| Green stalk yield (o/p) 34018 3t 443 30.317 1.084
Green staik yied (tonfed) 12.002 11659 19266 7051
No of capsules / plant 53086 79512 82.453 2315
Seed yield (g/plant) 5 169 5.870 7732 ) o8z
Seed yield ( kgfed ) 224185 | 253856 | 374547 | <331
| Fiber yield { kg/fed ) 435048 | 408457 | 335130 | 3321
lsmailla_{sandy soil)

Plant height (cm) 217424 | 223752 © 213962 | 0.297
_emmn stem iengthicm) 170.345 177.082 163.541 2209
Greer stalk yield (9/p) 30631 | 281718 | 27353 2.869
Grean stali vield Jonsfed) 8353 5.028 3612 2117

| Noof capsules / plant 38.609 58.068 74004 2483 |
Seed vieid (g/plant] 4389 5483 6952 0.328
Seed yield  kg/ted ) 201945 | 228871 | 336342 0197 )
Finer yeld { kgtfed ) [ 393837 BA217 | 24839 3438

it could be concivded, from the previous results, that mean values of
yield and s cormponents for juie which obtained by investigated cultivars at
Saba Basha localion were supenor than thosa oblaired from the same
culvvars grown in lsmaidia location, the ncrement ratios of rean values for
yield and its componenis iraits which recorded by gata oblained from the fcst
Iocation when compared with the otber location were, 1003, 974 9383
2277 1175 748 899 ang 9.71% tor prant height, 1echaical stem length
green stalk yeld /piani, green s@ik yield ded, number of capsules/niant,
seed yield/plant and seed as well as fiber vields/ied. respectvely
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In thus respect Qi ef &, {1984} obtaned significantly differences
berween the productivity of jule cultivars as affected oy sowing under e
different locations

b-Effect of minerai and bio-fedilization treatiments:

Data in Table (3) clearly indicats that the positive effect of different
tested bio-fertilizers on proving jute yield and its compenents and reducing
mmerai fertilizer requiremant in the case of wo investiyated lncations.

Data Wiustrated that, sither mineral fertilization with full recommendad
rates of NPK or half rates combined with each bio-fertilizer caused
significantly increased in jute yield and its compenents over half rates of NPK
treatment alone:

Table {3). Mean values of yleld and its components of jule as affected
by mineral and bio-Terilizer mamm ICombined analysis
of 2001 and 2002 asm‘ns___i

1= NPK alon 2= NPK » Potassin-?
3= 12 MPK nwz wﬁfﬁmw
§ = /2 NPK = Ny fixers + P.D.B - A=) NPK - Potassin-p + Ny fizers « 2108

Concerming the eflfect of using potassin-P, data show inat he co-
ferfilization of fuli recommended rate of NPK in combination with polassin
seemed o be superior, followed by hait recommended rates of NPK plus
potassin as compared to mineral tertilizer alone; with maximum increments of
532, 825 19277, 11.85 556, 1891, 353 and 1.93% for 'piantheighl.
technical stem lengih, green stalk yield per plant, green stalk yislaied , no, of
capsuies, seed yisld per plant, seed yeld/ fad and ficer yieidfed.
respecively.  when compared with applying only e nalf recommended rates
of NPK to ciay loam soil, while the lowest values of increases which obtaned
by adoed potassin 1o full recommended NPK weie 2.11, 2.09, 1365, 4.76,
0.97, 1079, 1.70 and 0.53% for the apove mentioned characters,
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respectively under the same previous soil. Thase results wers agreed with Ei
Gazzar and El-Kady, (2000) and Shalaa af af 12001)

Regarding to the effect of other bio-fertilizers (N fixers bactera +
phosphale dissolved bactens (PDB) data ndicate that last terhlizer treafment
used n this study {(nalf recommended rates of N¥FK plus potassin plus (N,
fivers +P0B). was more effeclive than the other treatment which contawing
the same kinds of fertilizer withoot potassin-p: in this zase the ncreases
value n tested characlers of aboot 1513 cm, 2.295 cn, 8.995 9. 0.595 top
507 0544g B717kg and 4 611 kg for plant hewght, technical stem lenath,
green stalk yield/plant, green stak yield/fed no. of capsules. seed yiel! per
plant, seed yield/ fed and fiber yieldAed , respectively this finding was
oblaned trom data of Saba Basha location.

it be must concluded hat significantly nicraase were 1ecorded for ine
main important jute yield characters when the last fertilizer yeahnent |1/2
recommended rates of mwneral terilizer + potassi-P as fohar spray +
Bwiertitizers (N fixers +phosphate dissolving bactena)), was used in the clay
loam soil and  comparing fo the fertilizer treatment of only il recommenced
rates of mineral ferdlization, ihese increase are 1555 ton, 18 717 kg and
11832 kg for green yield, seed vieid and fioer yield per fed irais
respectively  On olber hand, data obtained from the second investgatad
stalion {sandy soil) ndicated hal addmg bio-fertlizer (Ny-fixers +oncsgnate
dissolving bacteria) + potassi-P as foiar spray to the hait recommendea
mineral fertlizaton significantly increased the mean values of most important
rais of juie such as green stalk yiei/led, seed yieldfed and fiber yieldied by
2408 ton, 1477 kg and 16739 ky, respectively. these increasas praduced
over the mean values which oblained by using the full recommendaa rates of
mineral fertikzar only

From the previous results, it worth be meationed that green stalk as
well as fiber yieldsited Wals were more rasponded by applying the o
fetiizer 10 sandy soil than ciay ioam soil. This may be due to fow fertility of
sandy soil (Tabie 1). The same vadanon 0 (e locaion efect on crops
proguctvity  when used bio-fertlzers were recorded by El-Aggory of al
2001)

Cnteraction etfects:

It 1s clear from the 0ata presented i Tabie [4) that all jute characlers
significantly affected by the interaction between feitilizers irzatinents and jule
culivars, except plant height, technical stem length and green stalk yield per
plant in bolh two experisnental sites

Regarding green staik and ficer yieid (kg/fed) significantly affected oy
the Interaction petween JRC 1447 ¢y with addition of half of mineral
fertihzagiion + bro-ferbhzer (Ny-hxers + phosphate dissoling dacteria) and
petassin as  fohar spray, recording the nighezt value Tor the twa above
mentionad characters (13 223 tanffed and 443 23kg/f=d) in clay loam soil and
(11,10 tonfted and 406 767 kgffed) m sandy soiis. respectvely

As for no of capsule, seed yieidiplant and seed yieid per faddan
were ecording the highest values with PADMA ¢v when appied haif of
mineral fertihzation +bio-fertilizers {Ny-fixers + P D B) and gotassin-P as foliar
spray in both expenmental locations.
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Tanle [4) Effect of interaction between igrilizess tmtmems and jute
cufirvars on some jute characters. (Combined analysis of
2L01 and 7002 seasons). B
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Il- Effect of mineral and bio-Terilizer on seed autrients contents of jute
cuitivars and their interaction:-
Effect of cultivars:-

it is quite ciear from the data repored in iaole (5) that nutnenis
uptake 0y seed of jute was significantty affected by jule cultivarg in all tesled
reatments under both sites. The highest values of sesd nutnents contents
were oblained with PADM ¢.v., (5189, 2. 680 ana 1 518kgfed) for NP ana K
upiake respeclively at ismaiia site white, the mair values was (8.211 4 487
ard 2 446 kg/fed) in saba Basha site.

The lowest mean vaiues were obtained from DC 9105 cv attwo
sites. it may be due lo variability in genetic consiituents ana potential £i-
Shimy and £1-Sweify 2000, and E-Sweify and Abd-El Rasoui 2002

Eftect of mineral and bio-terillizers:

Estimabon of N, P and K amounts iaken by jute as affected by
mineérai and bio-fertilizer. data in Table 3 confimmed the beneficial effect of
perorming  mineral or mineral +bic-fertilization. The nighest NPK uplake was
oblained with full mineral fertilizer recommended rales + Potassin-Paatas
foliar spray) campared with full fertilizer recommended rates alone in both two
experimantal sits. While, the lowest values was obtainad with halt mineral

recommended rates alone.
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Tabfe (5): Effect of mineral and bio-fertilizer on seed nutrients contenis
of jute cultivars and therr interaction. {Combined aralysis of
2001 and 2002 seasons).

Sabs Basha (clay loam soil)
OMNutrients upraie (koifad}
N 1 P K
S5y [ 5, | 8 jMeans! S, [ 8§ ] 35, Means| S, , S; | 8 M__@
1 123685147297 881(5158| 296712373 4.00 [312017 053 [ 151412 278 (1662
2 12900459018448/5239913716(3 179 4.78813.894 | 1,189 11 375 2.335|1.866
1 |2414 318105 784] 278311303, 4 483 | 2.585( 1 790 {0 32¢ | 1 147117081 259
3 1293843172842/ 5366375113243 44/813307| 1427130212317 (2047
5 |4455(5275(9.035(6.255|4 544 |3522|5455 43071 23611 742{2330(1 803
L
5 1479958809277 )6 65214768 5548 | 568 |4 795 1 7822 114 306612 301
Wieans | 1.902| 45996214 3512 2953.5.4&?‘ 128111732 2446
5.0 Cultivars. 00325 00019 0.0n08
5% Treawments 00286 00032 RACEY
interaciion: 00534 0.0054 0.0023
ismaitia (sandy soil)
i [2348]3153]5067[3.522]2.443 1843|2400 2.152}C 894 0958:“366 7073
2 (241213330 5089|3603 |3.040|2.044 )2 rr:zflz 56510973 (1423 11 821 |1 206
3 [1.3771260314.732/310411.008{1213 19395138? 0.758 07941'! 2820 244
4 |2203[2775]5.305 (34282596 | 1,947 | 2636 | 2,409 | 0.984 | 140} 1 592{1.272
3 12.09313.399(5421|3974|3.155|2.119 2945;"2.?39 092811.043 1 400]1 125
6 3.3321335715.333 1 4.24013.810[2.375{ 34401 2.032{ 1 175[ 4271 1 5441 420
B | T |- i
 Means |2.561 31865159 2.592)1890{2680 ] 0952110571 5981
LSO @] Cubivars 0 0444 0.0020 00012
! S% | Treatments 00844 5.0021 0.0008
' | Inferaction 01340 [ 00038 I8 0.0008
1= NPH aton 2= NPK + Paolassin-p
3= 12 NPK 4 = 1/2 NPK +Potagsin-P

5= H2NPK + Ny fixers + PD B § = 2 NPK = Potassin-p » Ny fixers + DD B
i 5= JRCTRATCy, 5;=DCI0Gcw. 5= PADMA cv

Concerning tne effect of tio-fertilizers, cata ndicated thatthe Ny-
fixers + phosphate dissolving bacterta combined with a proncunced mere
increase N nutrients uptake by seed of ute cuitvars. These finding are in
normane with those of Nassar etal, (20000 Sabb et a5, 2000 and Abd El-
Rasoul ef af, (2002 ang 2003} Also, the nutents upiakes by seed of jule
tuitivars i 3aba Basha (clay loam sall) were superior fo [smaiia site {sanay
sail)

The Interaction effect.

The affect of the iInteraction between feriizanon and jute cultivars on

seed nulrients uptake was significantly {Table 5.
. The nighest vaives of NPK uptake was eblained by PADMA ¢ v with
agditon of nalf of minerai fertiizer recammend rates + Dio-fertilizers ( N,
fixers + shosphate dissolving pacteria) + petassin-P as foliar spray in the two
expenmeanidl sdes.
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