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Table 1- Mathematical equations to estimate the growth physiological Indexs

aby ps e olod ) Jogo s
5 32 g 5l LAl LA/GA
Jyame al ) e puw CGR 393 O &0 0 0 05 Wo-Wy/T>-Ty
(st Ol y S RGR eSS el LnWo-LnWy/To- T,
AL cde e NAR &0 oy 05 CGR/LAI
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Table 2- Table of physical and chemical analysis of cultivated soil

B Mn Zn Cu Fe K P N pH SP EC

502 074 065 479 8.03
2193 803 o050 8OO 238 o

0.33
kgMg ppm ppm

kgMg kgMg kgMg kgMg

Olalejl ;o eolial )50 (T (loasS’ 0 3520 maailly § Hhnd (y5g i polie —F Jgur
Table 3- The amount of nitrogen, phosphorus and potassium in organic fertilizers used in the

experiment
ST ogs (30)0) yhnd (32,9) (3595 (300 by
Organic fertilizers Phosphorus (%) Nitrogen (%) Potassium (%)
Sl 0.08 0.22 017
Cow manure
Ktated 1.47 0.86 111
Chicken manure
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Table 4- The mean square values of Leaf Arealndex (LAI)

o ST BT TAR om 39y ¥ 3o 39, Fe Som 59y 00 om 39y Fe
o &5l a0 cuils cuils culls culls culls
S}gvv df 20 Daysafter 30 Daysafter 40 Daysafter 50 Daysafter 60 Days after
e planting planting planting planting planting
Sk 2 0.0014 0.0067 0.0167 0.06985 0.104
block
°_’_S 2 0.0635 "0.1158 *0.2471 0.3938" "0.5855
fertilizer
hel sl 4 0.0017 0.0077 0011 0.0552 0.0601
Main error
™ 2 "0.0321 "0.3271 "1.354 "'2.3951 '3.4365
Varieties
) _"’”’“’S o 4 0.0015 0.0022 0.0115 0.0089 0.01471
FertilizerxVarieties
o= sl 12 0.0002 0.0055 0.0106 0.01167 0.0187
Sub error
(30,8) Ol gk g 38
- 5.3 9 6.6 41 41
/CV

Aib o oy S g i Jleal e jo o pire gl Sl o Ay e g %
* and ** indicate significance at the 5% and 1% probability level, Respectively

S o a3 ls 5l 5058 (Lol Ol Sl aolin Jgo -0 Jgu
Table 5- Means comparison of effects of fertilizers and varietieson LAI

. il 3 w3
ioloil ylows o 09
Gt:aat:n;wt Days after planting
20 30 40 50 60
o ) d 0.362756° 0.909467% 1.6968% 2.839022% 3.565333%
Chemical
°’.S > Canied 0.308578° 0.863867% 1.5666" 2.658311° 3.3544°
fertilizer Compound
Eaded 0.197867° 0.694133° 1.3678° 2.421867° 3.0576°
Manure
B! 0.239089° 0.659933° 1.2516° 2.182044° 2.786933°
Urbana
5
) > e g 0.274422" 0.7752° 1.3958° 2.5384° 3.190133"
varietie Smajar
‘“S"" h"é’f“ 0.355689° 1.032333% 1.98382 3.198756% 40002672
.CNI

Wil s aoy0 8 Jlezxl mhaw jo jlo sme BB pas T obled alive By, oygiw 2 40
Values followed by the same letter within the each column indivate non significant differences at 5% probability level.
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Table 6- The mean square values of crop growth rate (CGR)

o ) w9510 Hom 9y Y0 Fom ey Yo <l 3l 395 FO
. @ol3l azyo cals cls cls 45 days after
S)guv df 15 days after 25 days after 35 days after planting
e planting planting planting
Sk 2 0.1444 2.0068 2.4748 45772
block
f’_’ 2 1.8683 “6.4099 “11.1452 19.1623"
fertilizer
‘fo sl 4 0.3625 0.707983 0.7412 1.3524
Main error
™ 2 1.4771" 7.8881" 3.2047" 1.1943
Varieties
_ _"’”’“’S o 4 0.2278 1.1608 2.9210" 1.9525
FertilizerxVarieties
o= sl 12 0.1034 0.4875 0.6668 3.2439
Sub error
TCV (0u08) & ks g 30 - 12.3 10.9 104 375

ABl oo Moy S gy Jlaio ] e jo e s gl Kl i 5 s s g %
* and ** indicate significance at the 5% and 1% probability level, Respectively.

Jyame aly ey 508 9055 ol Dl (5 Sile aslie -V Jgu
Table 7- Means comparison of effects of fertilizers and varieties on CGR

iS5 e 395

Days after planting
15 25 35 45
tleaed f d 2.2624° 5.950933° 8.385067% 6.033067%
Chemical
e 3117333 7332267 8504133 5.17442
Compound
012 39 2.416711° 5.8016° 6.570667" 3188267
Manure
bs! 3.053867° 7.377067° 8.4448° 5.21922
Urbana
e el 2.465244° 6.174933° 7.869867% 45922
S.majar
il i 2.277333° 5.5328% 7.23522 4.584533°
S.chief

il ge oy O Jloia! s jo jls g BB pae T obles ailie By > cy5iw 2 )8
Values followed by the same letter within the each column indivate non significant differences at 5% probability level.
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Table 8- The mean square values of relative growth rate (RGR)

. o 59510 . o e, Y0 )
b o374z 0 LS Cbls 31 g 39, YO s il 31 w395 FO
3 of ' = 25 days after = 45 days after
SOV 15 days_ after planting 35 days_ after planting
e planting planting
bhlw-l; 2 0.000204596 0.000121361 0.0000120541 0.000176244
ocl
°’S 2 0.003365699 0.0000932097 0.000315661 0.000269365"
fertilizer
‘A_d sl 4 0.000521968 0.000253588 0.0000611612 0.0000357009
Main error
“fs’ . 2 0.0001432 0.000000520986 0.000142368 0.000128782
Varieties
. _ﬁ’x 35 L 4 0.000582817 0.000244943 0.000183545" 0.0000475086
FertilizerxVarieties
o= sl 12 0.000291688 0.000101523 0.000039945 0.0000733051
Sub error
o o
T e 121 9.6 106 356
/CV (0o )

* and ** indicate significance at the 5% and 1% probability level, Respectively.

o Ay iy o8 9 095 ol Sl Kile dnslie -4 Jgus>
Table 9- Means comparison of effects of fertilizers and varieties on RGR

il oo o )0 S gy Jloiol s jo Sl s Sglas S0l Gl 5 Ay e g

NES; PN S 5o 35
treatment Days after planting
15 25 35 45
o _ d 0.1237° 0.1038342 0.06606% 0.029752%
Chemicd
°’,’ z Canied 0.136002° 0.1016622 0.05543" 0.023378%®
fertilizer Compound
e 0.161606% 0.107995% 0.056219° 0.018863"
Manure
BLs! 0.144979° 0.104415° 0.062492° 0.028201%
Urbana
5
~ 2 se 3 0.137826° 0.104768° 0.060413® 0.022925?
varietie Smaar
";" h";“ 0.138503? 0.104308? 0.054803° 0.020868%
.CNI

Aibge doy0 O Jlio) mhaw 5o jle pae BB pae 5 bl ailie By > (gt o 50
Values followed by the same letter within the each columns indivate non significant differences at 5% probability level.
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Table 10. The mean square values Net assimlation rate (NAR)

o om 39518 om 39, Y0 lom 39, Y0 cadls 51 g 59, FO
L @olil 4z cuals cubls culs 45 days after
sxguv df 15 days after 25 days after 35 days after planting
T planting planting planting
Sk 2 0065.0 1.8927 0.4035 0.6122
block
°_’_S 2 5099".13 7.5385 0.6791 1.3865"
fertilizer
whel sl 4 6074.1 1.257 0.4591 0.1236
Main error
™ 2 0245.1 2.5812" 25575 1.4913"
Varieties
Nt 4 1643.0 1.5461° 0.5655 0.2464
FertilizerxVarieties
= sl 12 3145.0 0.3734 0.1999 0.3519
Sub error
TCV (0oy0) &l s gy 10.6 10.7 11.4 36

il o 2o )0 S g iy Jleixl a0 Hlo goe gl [Silo ol 4y e g %
* and ** indicate significance at the 5% and 1% probability level, Respectively.

A Gl Cepu 685 9955 hel Gl AT Sk anilie VY Jgux
Table 11- Means comparison of effects of fertilizers and varieties on NAR

T Cells 3 s 39

T o
‘st:;at;n ;nt“ Days after planting
15 25 35 45
wtlrord " e 3.889617° 4.683008° 3.889588% 1.945631%
Chemical
355 e d 5.815881° 6.460859° 4.208479° 1.792168%
fertilizer Compound
Eaded 6.164405° 5.94916° 3.661598° 1.202169°
Manure
bss! 5.638976% 6.073946% 4324163 2.0874612
Urbana
5
) > o g 5.265424% 5.934542 4119743 1.567573%
varietie S.majar
ek Ao 4.965504° 5.08454 3.31576 1.284934
S.chief

Wil os oy 8 Jleixl mhaw jo s sixe OS] pas Sibles ailie By, ¢ygim 40 )0
Vaues followed by the same letter within the each columns indivate non significant differences at 5% probability level.
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Table 12- The mean square values of the different Harvests and total yield

i @lo &3l a0 b ez o yShas Slay e (5 Sike J5 o Slas Sl ye :Skee
SOV df Harvests Mean square Tota yield Mean square
blocks sl 2 3413 334.13
fertilizerses 2 02" .282 068".1127
Main error Lol glas 4 724.5 78.22
Varietiesys, 2 1957.320 7257.1281
FertilizerxVarietiesys ;< so5° 4 119.2 402.8
Sub error e 48 glas 12 738.2 935.10
Harvest e 3 5382139 -
harvestxfertilizersgsx puz 6 485.12 R
third errorg glas 18 742 .4 -
harvestxvarietieSes )X ;s 6 654.5 R
harvestxfertilizerxvarietiesys ;)X s 5% 12 139.2 -
fourth errors glas 36 783.2 -
TCV (00,8) &l ki g g - 8.6 4.3

ABl go 2oy S gy Jlaio ] e jo e s gl Kl i 5 s s g %
* and ** indicate significance at the 5% and 1% probability level, Respectively.
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Figure 1- Effect of different fertilizers on the yield of tomatoes at the end of the growing season



2% TR0 sl ((PAIY o las o ol o el alS (535)ss udsST syl — sole 4,23 I

120

100

d
b
C
80
60
40
20 -
O =3 = T 7 i T = =

S.chief S.majar Urbana

Yield (1/ha)

Varictics

oy b glesl o (5,845 alizee o8] S o Slae -V S
Figure 2- Thetota yield of different varieties of tomatoes at the end of the growing season
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Abstract

To evaluate the effects of manure, chemical fertilizers and their combined uses on yield
and some physiological parameters of tomato varieties, an experiment was conducted as split
plot in arandomized complete block design with three replications at the Agricultural Faculty
of the University of Birjand in 2014. In this experiment fertilizer with 3 levels (manure,
chemical fertilizer and their combined uses) asseigned to main plots and three tomato varieties
(Orbana, Super chief and Super magjar) to sub plots. Physiological parameters under study
were LAI, CGR, RGR and NAR which measured every 10 days after the seedling
establishment. The results showed significant effects of fertilizer and varieties on these
parameters. The highest leaf areaindex (3.56) was obtained by the used of chemical fertilizers
and the lowest (3) by the application of manure. Orbana possessed the highest LAl (4) and
Super chief the lowest LAl (2.78). In this experiment, the highest crop growth rate (CGR)
belonged to Orbana by the use of combined application of fertilizers and the lowest to Super
Chief by the use of manure. Plants treated with chemical fertilizer had the highest relative
growth rate (RGR) and those treated with their combined application and manure stood in the
lower categories. The highest total tomato yield was related to the use of chemical fertilizer
and the lowest to the use of combined fertilizers. The results of this experiment can be used to
emphasize the role of organic fertilizers to produce highest tomato yield, both in quantity and
quality, in thisregion and other similar regions in the country.

Key words: Chemical fertilizer, Leaf areaindex, Manure, Net assimilation rate, Tomato.
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