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ABSTRACT

Two field experiments were conducted at the Experimental Station of
Agricultural Research Station at Tag El-Ezz Dakahlia Governorate during 2000 and
2001 seasons. The used soil was salt affected one. The research aims to study the
effect of N-NO"3, N-NH*s or N-urea on yield and some characters of maize plant as
well as macro-micronutrients content in ear leaves at maturity stage (physiological
stage) and seeds. Single hybrid CS 10 of maize was used as testing plant within two
seasons (2000 and 2001) and the soil salinity levels were 1.69, 5.3 and 11.10 dS/m in
2000, and 1.69, 5.43 and 11.10 ds/m in 2001 season, denoted as Si, Sz and S.

The data show that, plant height/cm, ear blade/ cm?, ear diameter/ cm, ear
weight/ gm, 100 grain weight/gm and yield (ardab/fed.) were reduced significantly in
third level of salinity while ear length (cm) was not affected and order was S; > S¢ >S.

There is no significant effect of N-sources on parameters under study except
ear diameter/cm and 100 grain weight /am which were affected significantly.

Ammonium nitrate fertilizer gave the greater values than urea and
ammonium sulphate. But the interaction effect between salinity levels and N-sources
gave a significant differences at all studying characters. Yield was extremely reduced
by 52.4% with increasing in salinity levels calculated the differences between the
highest and the lowest values (mean for each salinity level).

It was found that, P% in leaves increased significantly with soil progress in soil salinity
in both seasons. But K% increased significantly in 2001 season, while, N% decreased
significantly at 2000 season. The concentration (ppm) of Zn, Fe and Mn were
increased significantly with increasing the soil salinity levels.

Urea gave the highest values for N and P concentrations in leaves, where the effect
was a highly significant in both seasons, while ammonium nitrate gave highly
significant for K in 2000 season only. No significant effect was found for N-sources on
Zn (ppm) in leaves in both seasons, while Mn and Fe were affected significantly. Also,
it was found that ammonium nitrate gave the highest values for Mn in both seasons
and Fe in 2001 season only. The study also showed that the interactions between
salinity and N-source on N concentration in leaves were reduced significantly in 2000
season but K, P, Mn, Zn and Fe were increased significantly in both seasons.

Data show that N, P, K and Fe concentrations in seeds were increased significantly in
third levels of soil salinity in most seasons whereas Mn and Zn insignificantly
increased. The data revealed that, ammonium nitrate fertilizer gave the greatest value
for N, P and K percentage in seeds, but urea fertilizer gave the greatest values for Mn,
Zn and Fe concentrations in seeds in both seasons. The data showed that, the
differences between N-sources and nutrient elements were significant except Zn.

The interaction effect between salinity and N-source in N% and Fe (ppm) in seeds
were increased significantly as salinity increased in both seasons.

It can be conclude, from this study and data discussion that, soil salinity and
fertilizers have confounding effects on plant characters and nutrient status of maize
crop. Therefor it needs more research to clarifying these points in field (soil-salt
system).
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INTRODUCTION

Salinity is a major environmental problem that cause a reduction in
plant productivity (Irshad et al., 2002 b), especially in arid and semi-arid
regions. Salinity stress is causing poor response of crops to fertilizer
application as a result to decrease in photosynthesis and photosynthate
utilization in the presence of high osmotic pressure in root medium, (Khalil et
al, 1967). Maize is a major food crop in most of the countries which face
salinity problems especially in Egypt, as a part from arid and semi-arid region.
Therefore, it is necessary to manage such soils for profitable agriculture by
adopting proper on-farm management practices. Nitrogen (N) plays a vital
role in nutritional and physiological status on plants and is also the unique
among the minerals nutrients that absorb as NO; and NH," ions. Also
nitrogen fertilization may promote changes in the mineral composition of a
plant (Mengel and Kirby, 1982). The relationship between salinity and mineral
nutrition are extremely complex, where many studies conducted to clarify this
point using sand or solution cultures which are simpler than soil-salt system.
So, we need more researches to understand those relations, especially in
soil-salt system in field. Therefore, the objective of this study is to investigate
the effect of NO; -N, NH," -N and urea-N on growth, yield and mineral
composition of leaves & seeds of maize under salt affected soils.

MATERIALS AND METHODS

Two field experiments were conducted at Agricultural Research
Station, Tag El-Ezz, Dakahlia Governorate during summer 2000 and 2001
seasons to study the effect of salinity levels and nitrogen sources on growth,
yield and some macro and micronutrient concentrations of maize (Zea mays,
L. Sc. 10) on salt affected soils of Tag El-Ezz station.

Soil surface samples were taken from three locations represent the
different salinity levels denoted as S;, S; and S; (low, moderate and high
salinity). The samples were air dried, ground and passed through a 2 mm
sieve. The samples were analysed to determine some chemical available
nutrients and physical properties as shown on Tables 1 and 2 for both
seasons.

Chemical analysis of soil samples were carried out according to
Richard (1954). Particle size distribution was determined according to Black
(1982). Available N, P and K were determined according to the international
method (Piper, 1950).

The experiment in both seasons was arranged as a split-plot design
in complete randomized blocks design, where the main plots were the salinity
levels 1.69, 5.30 and 11.10 dS/m denoted as S;, S; and S; but the nitrcgen
sources were the sub-plots which are urea (46% N,), ammonium sulphate
(20.5% N;) and ammonium nitrate (33.5% N3) which were used as 120 kg
N/fed for all nitrogen sources. Thus the experimental treatments were 9,
which was replicated three times. The experimental plots of the first and
second seasons were prepared with dimensions of 3.0 x 3.5 m? (1/400 /fed.)

- and sown with maize (Zea mays, L. CS. 10) single hybrid CS. 10.
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Before the sowing of seeds all plots received 30 kg P,Os/fed as
superphosphate 15% P,0s and 24 kg K,Offed as potassium sulphate 48%
K;O during preparing the experimental plots. After the emergence of seeds
and before the second irrigation, all plants were thinned after 18 days from
planting in one plant per hill at 30 cm distance. The nitrogen sources applied
and divided to 3 equal doses. The first dose was used as a stimulate dose.
Second and third doses were added at first and second irrigation time after
planting, respectively. All agricultural practices were done according to the
prevailing methods in this area.

Some plant characters which include plant height (cm), ear blade
(cm?), ear length (cm), ear diameter (cm) ear weight (gm), 100-grain weight
(gm) and grain yield (ardb /fed) were estimated according to Palaniswamy
and Gomez (1974).

Ear leaves samples were taken in maturity stage (as a physiological
stage) where the nutrients going to translocation from leaves to ear. All
collected leaves sample were dried at 70°C in forced-air circulation oven,
ground in a porcelain mortar, so analysed to determine NPK according to
Black (1982). All recorded data were statistically analysed according to
Gomez and Gomez (1984).

RESULTS AND DISCUSSIONS

I- Plant characters:

The statistical analysis of obtained data in Table 3 show that all plant
characters were depressed significantly in third level of salinity except ear
length was non significant in both seasons. Whereas the highest values for all
studied parameters were obtained from the second level of salinity which
stimulates plant growth and yield (Dergne, 1964; and Papadopovios and
Rednding, 1983). The depressing effect of salinity on plant parameters has
been reported by many researchers, Rabie and Kumazawa (1988), Mohamed
(1996) and Irshad et al. (2002 a and b). Saline soils depressed most of plant
characters through reducing water absorption, reducing metabolic activities
due to salt toxicity and nutrient deficiencies caused by ionic interferences
(Yeo, 1983).

Also saline soils adversely affect fertilizer efficiency. The poor
response of crop to fertilizer is mainly attributed to decrease photosynthesis
and photosynthate utilization in the presence of high osmotic pressure in root
medium (Khalil et al., 1967). Generally, 100-grain weight and grain yield were
reduced extremely at S; level which values were 38.78 gm and 7.73 ardb/fed,
respectively as a mean of both seasons. And a trend was arranged as: S, >
S, > §; at all studied parameters in both seasons.

Irrespective of salinity levels, plant grew better under ammonium
nitrate than urea and ammonium sulphate at all studied characters as shown
in Table 4 in both seasons. Plant height, grain yield, 100-grain weight, ear
weight and ear diameter varied in order: ammonium nitrate > urea >
ammonium sulphate in both seasons. No significant effects were found for N
sources on ear blade and ear length. The differences between N-sources
were significant at most parameters except ear diameter and 100-grain
weight were highly significant.

1593



Sarhan, S.H. et al.

6L} 6S€ 120 ev'o - %\ e
SN SN 8C’l 96°C SN SN 610 l£0 SN SN SN SN Z¢eol SN %S ¥ asn
»y n s . » 159)-4
88'cl | 9g’cl 12414 ge'sy [GP'G6L| 00'98)L | LEV L'y ¥L9L | 9€9L | ¥L'8GS | €562 | 95 ¥PC | 96 vET EN
Z0'€lL | 0S°CL L9y 68'8€ (L9181 LL'LLL z8'e 19'¢ 6191 | vL'GL | 89'8Y¥S | 8G'€TS | ¥¥'82C | 8L61C ZN|
9G'cl | 1821 | 9SSy 9G'Lly  [L1'88L| L9941 oL’y 06'¢ £9'GL | 92°GL | 80'LLG | 6E°CHS | ZZ'EET | 00'¥CC IN|
1002 | 0002 1002 0002 1002 | 0002 4002 0002 1002 0002 1002 0002 100z 0002 S921N0S
un_.w,_.»nm_w..__m (w6) yyBram uresB-001 ((wb) 3yBlam segl(wo) Jejowep se3| (wd) Ybuajez | (,wd) apejq sex |(wd)ybiay jueld uaboayN
ueld azjew jo suoseas Yyjoq uj s13jdeseys dosd uo sadinos uaboniu o 30ay3 :(y) sjqel
€80 6L} - - - FAAD) - S8°10C - 12°9¢ - %1 ¥
150 L0 109 SN 8'sy 68'89 820 6€0 SN SN G8'IZL | 29°L61 | 98'lC | 8ELY %S 1€ as
- - » » » »x » - » . » 1S9)-4
60'8 9e°L €EOV | TTLE | PP'GEL | 967221 | €LE [A*R> L9vL | Ov'vL | 6G°CIY | LOGBE | 297261 | L9/8) €
Ly'9l | 86°Gl 198y | L9'SY | ¥P'LIC | 8C'GOC | 62F 1 4 19721 CLl'LL | LL°2L9 | T6'SE9 | 68°'€9C | 00'GSC ZS|
06'SL | €€'SL 196Gy | 68¢Cy | €€CIlZ | vP'LOC | LTV 60’y 6291 €8'Gl | €L'€6S | LS°0LS | L9¥PC | L9'¥EC LS|
1002 0002z 1002 0002 1002 0002 1002 0002 1002 0002 1002 0002 1002 0002
pej/qepie (wb)
pI8ik uieas JyB1am utesb-goL | (wb) Jybrem Jeg |(wo) sejewep seg| (wd) ybusjeg | (wd) apejq seg |(wd) jybiay jueld | sjeas] Aules

-jueld azjew Jo suoseas Yyjoq uj siajoeseyd dold uo sjaAd] Ajuljes jo 3093 :(¢) alqe

1594



J. Agric. Sci. Mansoura Univ., 29(3),March, 2004

The trend of grain yield as follow in both seasons N3 > N1 > N2 and the
differences between them insignificant and their numbers are 13.62, 13.19
and 12.76 ardb/fed, as a mean of both seasons.

The interaction effect between salinity levels and N-sources are
found in Table 5. As shown, all differences between treatments are significant
on all studied parameters. All studied parameters follow this order: N3 > N1 >
N2 at any level of salinity except ear blade in both seasons. The same table
indicates that the lowest values of all parameters obtained from the third level
of salinity and the highest values were obtained from second level of salinity.
Where the grain yield (ardb/fed) are 7.20, 7.27 and 7.60 in 2000 season while
8.10, 7.87 and 8.30in 2001 season at S3N1, S3N2 and S3N3, respectively.
But at the second level of salinity (S2N1, S2N2 and S2N3) the values are
15.93, 15.47 and 16.53 in 2000 season and 16.53, 15.87 and 17.00 ardb/fed,
respectively. These results agree with many investigators, Khalil et al. (1967),
Mohamed (2001) and Irshad et al. (2002 a) in maize.

As shown in Table 5 the interaction effect between second level and
N-source gave the highest values at most studied parameters, this was
attributed to that, at the low levels of salts in the presence of N-inorganic
stimulate the growth and increase yield (Dergne, 1964, Papadopoulos and
Rending, 1983).

II- Nutrient concentrations:
A-In leaves:

The relation between salinity and nutrient bioavailability is extremely
complex and variable depending on the type of plant, salinity and nutrient
contents in the soil (Irshad et al, 2002 b). Nitrogen, phosphcrous and
potassium percentages in leaves at maturity stage are illustrated in Table 6
which refer to that S3 level gives the lowest values for N in 2000 season,
while, S2 gave the lowest values in 2001 seasons. And the differences
between them are highly significant in both seasons. The data show that, P
concentrations increasing with increase of salinity levels and the differences
between them are highly significant. These data agree with that obtained by
Irshad et al. (2002a), while K% increase with increasing salinity levels but this
increase insignificant in 2000 season and significant at 5% in 2001 season.
These results may be explained as a nutritional unbalance as a result to
influence by salinity in this experiment.

The relationship between salinity levels and some micronutrients are
also found in Table 6, where Zn content was increased with increasing
salinity levels as a mean values for both seasons and these differences were
highly significant. This finding is agreement with found by Verma et al. (1984)
and opposite to that found by Abd EI-Hamid et al. (1991) who found that the
extractable-Zn was not significantly correlated with Ec.. Mn and Fe trend
were highly significant differences which follow this order from highest to
lowest values S2>S3>S1 as shown in Table (6) as a mean of both seasons.
Generally, the greatest values which obtained from S2 level stimulate the
plants to absorb Mn and Fe from the soil solution. As the data pointed out,
there is a complexity of the relationship between salinity and trace element
nutrition in corn plant.
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Table (6):- Effect of salinity levels on macro and micronutrients
concentration of maize leaves in both seasons at maturity

stage.

Salinity N % P % K % Mn (ppm) [ Zn (ppm) Fe (ppm)
levels 2000 | 2001 [ 2000 | 2001 | 2000 | 2001 [ 2000 | 2001 | 2000 | 2001 | 2000 | 2001
51 114 | 1.27 |1 0.21 | 0.20 | 2.55 | 2.58 (60.42(58.01[35.83|37.84|179.7|180.0
152 1.17 | 1.19] 0.22 | 0.22 | 2.58 | 2.60 [71.44|68.02(37.41|37.80|204.0|217.8
1S3 1.01 | 1.27 | 0.31 | 0.31 | 2.59 | 2.60 [69.37|67.04|41.11]41.28(200.1]211.0
F_test ik 2 ] e ] 2] * - Lid * W £ 2]
LSD at5% [0.062(0.043|0.023(0.017| NS |0.020| NS |7.79| 222|298 | 7.70 | 3.90
at1% [0.103]0.072(0.038]0.028 — - | 369 -~ [1275) 647

From Table 6, there is sufficient concentration from Mn, Zn and Fe by
ppm in leaves in the experiments in two seasons. These results agreed with
that found by Jones (1967) who refer to that the sufficient range for Mn lies
between 20-150 ppm, Zn from 20-70 ppm and Fe from 21-250 ppm in ear
leaf at maturity stage.

The effect of N-sources of nutrients in leaves at maturity stage found
in Table (7) which show that N concentrations reduced in order of ammonium
nitrate > ammonium sulphate > urea and this reducing is highly significant in
both seasons, while P in order of: urea>ammonium nitrate > ammonium
sulphate and the differences is highly significant in both seasons, but K%
follow this order: N3> N1> N2 in 2000 season and the differences is highly
significant but insignificant in 2001 seasons and follow this order N3> N1=
N2. From the data in Table (7), urea gave the highest values for N and P
percent which their values are: 1.18, 1.33 for N and 0.26, 0.26 for P in both
seasons, respectively, while N3 gave the highest values for K% which are
their values: 2.59 and 2.60 in 2000 and 2001 seasons, respectively.

Table (7): Effect of nitrogen sources on macro and micronutrients
concentration of maize leaves in both seasons at maturity
stage.

Nitrogen N % P % K % Mn (ppm) | Zn (ppm) | Fe (ppm)
sources |2000|2001|2000)|20012000|20012000|2001 |2000|2001 [2000|2001

N1 1.18 (1.33|0.26 | 0.26 | 2.55 | 2.59 |67.38|65.01|38.56|39.34{201.2(195.4

N2 1.12(1.3210.23 | 0.23 | 2.57 | 2.59 |63.99/61.76|38.59|39.41|199.5(194.9

N3 1.001.0910.25|0.24 | 2.59 | 2.60 |69.87|66.31/37.21|38.17/183.2[218.4

F_test ke ke *h * * ke ik *h *k

LSD at 5% |0.053| 0.06 |0.009|0.010(0.027| NS |3.436/2.38| NS | NS |2.57|3.88

at 1% |0.075|0.085/0.013|0.015 --- 4.819/ 3.35 3.61]5.45

The effect of N-sources on micronutrients gave a highly significant
relationship in both of Mn and Fe but was not significant with zinc in both
seasons.

The interaction between salinity levels and N-sources are found in
Table 8 in leaves at maturity stage. Which show the nitrogen concentrations
reducing with salinity progress in both seasons and this reducing is highly
significant in 2000 season. But P and K percentages increasing with the
progress of salinity levels in 2000 and 20001 seasons and these differences
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are highly significant. This data agree with that found by Khalil et al. (1967) in
maize. Mohamed (1996) in cotton plant and Irshad et al. (2002 a and b) in
maize. It was found that increasing levels of salinity increasing the
concentrations of Mn, Zn and Fe in the ear leaves at maturity stage. This data
agreed with those found by Verma (1984) on rice and contradicted with those
was found by Hassan et al. (1970) on corn.

Table (8): Interaction effect of salinity and nitrogen sources on macro
and micronutrients concentration of maize leaves in both
seasons at maturity stage.

Salinity x N % P % K % Mn (ppm) [ Zn (ppm) | Fe (ppm)
Nitrogen | 2000 | 2001 | 2000 | 2001 | 2000 [ 2001 | 2000 | 2001 | 2000 | 2001 [ 2000 | 2001
IN1 1.28 | 1.34 | 0.21 | 0.21 | 2.46 | 2.53 |60.00|58.17 (34.70|36.60|189.7 [182.7

S1 N2 1.16 [ 1.31 | 0.19 | 0.20 | 2.57 | 2.59 |56.90|55.20|35.53|37.60|169.7 [171.7
N3 0.98 |1 1.18 | 0.22 | 0.20 | 2.60 | 2.60 |64.37|60.67[37.2739.33|179.8|185.7
N1 1.28 [ 1.31 | 0.24 | 0.24 | 2.60 | 2.62 |71.40|68.40|38.47 [ 38.67 | 228.6 [209.3
52 N2 122126 |0.22 | 0.21 | 2.57 | 2.59 |68.23(65.17(37.00(37.47|218.3 205.0
N3 0.99 [ 1.01 /1 0.20 | 0.20 | 2.58 | 2.60 |74.70]70.50/36.77 | 37.27 | 165.2 239.0

N1 1.03|1.33(0.32|0.32 | 2.60 | 2.62 |70.73|68.47|42.50|42.77|185.4 (194.3
Ls3 N2 0.96 | 1.40 | 0.28 | 0.92 | 2.57 | 2.59 |66.83|64.90(43.2343.17|210.4 208.0
N3 1.04 1 1.09 | 0.33 [ 0.33 | 2.59 | 2.59 |70.53(67.77|37.60|37.90)204.5 230.7
F-test e i - L -k - L] -k [
LSD at5% |0.093| NS [0.016|0.018|0.036(0.033| NS | NS | 3.66 | 3.57 | 4.46 5.73
at1% ]0.130 0.022 |0.025]0.051|0.046 - ~ 16.25 943

B- In seeds:

Nitrogen, phosphorous and potassium concentrations in seeds
increased with increasing in soil salinity as shown in Table 9 in both seasons.
The data show that highly significant were found for P in both seasons, but
2000 season for nitrogen and 2001 for K, while insignificant effect for N in
2001 season and K in 2000 season. About micronutrients, it was found that
increasing in salinity levels increasing the concentrations of Mn, Zn and Fe by
ppm as general. And the greatest values at the highest level of salinity in both
seasons which their values were: 8.356, 52.86 and 237.10 ppm in 2000
season and 7.93, 53.29 and 225.6 ppm in 2001 season for Mn, Zn and Fe,
respectively. The data denote that the increasing of Mn and Zn with salinity
were not significant but Fe was a significant.

Table (9): Effect of salinity levels on macro and micronutrients
concentration of maize-seeds in both seasons.

Salinity N % P % K % Mn (ppm) | Zn (ppm) | Fe (ppm)
levels 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001
S1 1.76 | 1.78 | 0.26 | 0.24 | 0.50 | 0.52 (7.528(7.589(51.43(52.12{111.9/101.8
S2 1.74 | 1.76 | 0.25 | 0.23 | 0.51 | 0.49 |8.200|7.933 |45.78 |46.36(124.7 | 134.3
S3 1.83 [ 1.79 ] 0.31 | 0.29 | 0.51 | 0.52 |8.356(7.933|52.86|53.29 |237.1[225.6
F_test L1l Lid £ d ] L4 1] i
LSD at 5% |0.019| NS |0.019/0.016| NS |0.012| NS | NS | NS | NS [15.43(14.27
at1% ]0.032 0.032|0.027 0.021 21.87]20.92

The effect of N-sources is found in Table 10. The data show that
ammonium nitrate gives the greatest values between all N-sources for N, P
and K percent in both seasons and the difference values between the
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treatments were highly significant except 2000 season. And the trend was
N3>N1>N2 for N and P percentin both seasons and K in 2001 season, but
insignificant effect was found for K in 2000 season.

Table (10): Effect of nitrogen sources on macro and micronutrients
concentration of maize-seeds in both seasons.

Nitrogen N % P % K % Mn (ppm) | Zn (ppm) | Fe (ppm)

sources 20002001 |2000(2001|2000/2001 |2000|2001]2000/2001 |2000|2001
N1 1.721.73|0.27 | 0.25 | 0.50 | 0.51 |8.644/8.233/51.47|52.12|178.1{173.0
N2 1.71(1.71(0.25(0.22|0.51 (0.48 [8.111/7.911/50.23|50.82|156.7|165.6
N3 1.90/1.89/0.3110.28{0.510.53 |7.328(7.311/48.37|48.82|138.9|148.7
F_test ol i ol -k h R 2 * -k R 2
LSD at 5% [0.022] 0.20 |0.012(0.008| NS |0.012/0.621/ 0.55| NS | NS }17.32|18.43
at1% [0.032] 0.28 |0.015/0.011 0.017/0.870] -- 19.62|21.26

The effect of N-sources on micronutrient concentrations, the data in
Table 10 show the opposite direction compared with N, P and K. where the
order was: N1>N2>N3 for Mn, Zn and Fe, respectively in both seasons. -
Where the urea gives the greatest values which are 8.644, 51.47 and 178.10
ppm for Mn, Zn and Fe in 2000 season, respectively and 8.233, 52.12 and
172.96 ppm in 2001 season, respectively. The differences values between
the treatments on the studying parameters were significant in Mn and Fe and
non-significant at Zn in both seasons.

The interactions between salinity levels and N-sources reported at
Table 11. Which show that, nitrogen concentrations in seeds increasing
significantly with increase with soil salinity in both seasons. But the increasing
values for P and K percentages were insignificant in both seasons. Whereas
the trend of micronutrients were inconsistent for Mn and Zn but Fe increased
significantly with salinity increase, in both seasons.

Table (11): Interaction effect of salinity and nitrogen sources on macro
and micronutrients concentration of maize-seeds in both

seasons.
Salinity x N % P% K % Mn (ppm) Zn (ppm) Fe (ppm) |
Nitrogen 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 200ﬂ
N1 1.73 | 1.77 | 0.26 | 0.24 | 0.51 | 0.52 | 8.00 | 7.900 | 54.50 | 55.07 | 116.7 | 106.6
IS1 N2 169 | 1.71 | 0.23 | 0.21 | 0.47 | 049 |7.567 | 7.700 | 53.73 | 54.53 | 104.7 | 100.6
N3 1.86 | 1.86 | 0.30 | 027 | 0.52 | 0.55 [ 7.017 | 7.167 | 46.07 | 46.77 | 114.2 | 112.0
N1 165 | 166 | 0.25 | 022 | 0.49 | 0.49 | 8.633 | 8.233 | 4520 | 45.90 | 127.1 | 125.0
S2 N2 169 | 1.73 | 0.23 | 0.20 | 048 | 0.46 | 8.367 | 8.000 | 44.97 | 45.50 | 111.2 | 107.1
N3 1.87 1.89 | 0.27 0.26 | 0.54 | 0.51 [7.600|7.567 | 47.17 | 47.67 | 135.8 | 133.7
N1 1.78 | 1.75 | 0.31 0.29 | 0.51 | 0.51 | 9.300 | 8.567 | 54.70 | 55.40 | 290.4 | 288.3

1S3 N2 174 | 170 | 0.29 | 0.26 | 0.48 | 0.50 | 8.400 | 8.033 | 52.00 | 52.43 | 254.2 | 251.1
N3 198 [ 191 | 034 | 0.31 | 0.55 [ 0.53 |7.367 | 7.200 | 51.87 | 52.03 | 166.6 | 161.5

’F‘(est - - - i
LSD at 5% 0.034 | 0.034 | NS NS NS NS NS NS NS NS | 33.66 | 31.16
at1% -~ 10.048 47.51 | 37.04
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