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ABSTRACT

Two field experiments were carried out during 2003/2004 and 2004/2005
seasons to study the effect of phosphorus levels on growth attributes of some local
wheat { Trticum durum) cultivars at Al-Gabal Al-Akhdar, Libya. A split piot design with
three replication was used in both seasons. The main findings could be summarized
as following:

All studied characters were increased with increasing plant age.

The difference between wheat cultivars among all studied traits except plant
height at tillering stage in the first season were insignificant at all growth stages in
both seasons. Zarda cultivar tended {o give the highest value of all studied traits,
except photosynthesis efficiency (PE) at tillering stage, at all growth stages in the first
season. The superiority of Zarda cultivar was true for extension coefficient (-al} at
seedling and tillering stages, PE at elongation stage, net assimilation rate (NAR) at
seedling stage, leaf area index {LAl) and plant height at seedling stage, biomass
duration rate (BDR) and crop growth rate (CGR) at all growth stages and specific leaf
weight (SLW) at seedling and elongation stage in the second season. Margawi
cuitivar produced the lowest values of all studied characters at 2ll growth stages in
both seasons.

The highest P levels (45kg P/ha.) gave the highest values of Ec at tillering
stage, PE, LAl and LAR at seedling stage, BDR and CGR at seedling and tilling
stages. Whereas, increasing P levels up to (35 kg P/ha.) increased -al, PE, LAl LAR
and BOR to the highest values at elongation stage. The differences between the
highest two P levels were insignificant at alt growth stages in both seasons.

The interaction between cultivars and P levels had a significant effect on plant
height and leaf area ratio (LAR) in the first season only.

INTRODUCTION

Wheat is considered one of the most important crops in terms of
area and production and it a stapie food for more than one third of the world
population. In Libya, wheat area was 315.000 hectare yielded about 350,000
tons with an average of 0.9 t/ha. The consumption of wheat is about 1.05
million tone per year(Ministry of Agriculture, 2000).

Therefore, efforts have been made to minimize the gab between
production and consumption through expanding the wheat cultivated area
and increasing productivity per unit area. Consequently, increasing wheat
production is a major concermn of the agronomists. This could be achieved by
cultivating the promising wheat cultivars and applying the recommended
favorable cultural practices such as phosphorus fertilization.

Association between physiological characters and yield of grains
in cereals especially wheat seems to be important when aiming to improve
productivity via phosphorous fertilizer. There is a scarcity of information about
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such association under different phosphorous levels especially when a wheét
crop is concemed. Several investigators found that the positive effect of
phosphorus application on one or more from growth and physiological
characters of wheat (Brown et al., 1977; Osman et al., 1977; Murata 1981;
Atia and Aly,1998; Halvorson et al., 2002;Fayun et al., 2003; Singh et al.,
2003). Moreover, wheat cultivars differed in growth and physiological
characters as well as yield and its components (Loomis and Williams, 1970;
Swati et al, 1990; Chala and Heavelink, 1995; Shashi et al., 1998; Ragasits
et al., 2000; Shivran et al., 2000). Thus, the study reported here is planned to
find out the effect of phosphorus levels on growth of some local wheat
cultivars under Al-Gabal Al-Akhdar conditions.

MATERIALS AND METHODS

This investigation was carried out at Gamal Abd-El Nasser
Experimental Farm, Al-Gabal Al-Akhdar, situated at latitude 20° and 33° north
latitude, Libya during 2003/2004 and 2004/2005 seasons. Three local
cullivars of wheat (Triticum durum) {Margawi, Zarda and IB,F3) and five
phospherus levels (0, 15, 25, 35 and 45 kg P/ha.) were used in bolh seasons.

Chemical and physical soil properties as well as monthly average of
maximum, minimum, average temperature, rainfall and moisture at Al-Baida
Location during the experimental seasons were given in Table 1 and 2,
respectively.

Wheal cultivars were devoted to the main plots of the split plot design
with three replications. Levels of P applied to the soil were randomly arranged
in the sub plot. The area of each sub plot was 2x3m (sz). Wheat grains (80
kg/ha.) were hand drilled in rows 15 ¢cm apart at 12 and 22 November in the
first and the second seasons, respectively. Phosphorus fertilizer as
diammonium phosphate (18-46) was added during Sowing. Whereas,
nitrogen element was equivalent by urea (46%) and applied in the rate of
32.29, 51.04, 69.70, 88.54 and 116.60. (Gabal, 1982) at the same time, The
normal agricultural practices for growing wheat at Al-Gabal Al-Akhdar were
fallowed.

At three growth stages, i.e. seedling, tillering and elongation stages,
the piants in area of 0.25m* were uprooted, tied and labeled and the following
growth characters were estimated:

1.Plant height (cm) 2.Extencient coefficient {(-al)
3.Photosynthesis efficiency (PE) 4 Net assimilation rate (NAR)
5.Leaf area index (LAI) 6.Leaf area ratio (LAR)
7.Biomass duration rate (BDR) 8.Crop growth rate (CGR)

9.Specific leaf weight (SLW)

All growth characters from, except plant height, were measured
according to Otter-Nacke ef al. (1986), Monteith (1994), Watson (1952),
Sinclair (1991) Norman and Arkebauer (1991), Marcelis and Koningm (1995),
Marcelis and Koningm (1995) and Kiniry et al. (1989). respectively. Moreover,
chemical analyses of grains were determined according to the methed
described by Chapman and Pratt (1978). All data were subjected to statistical
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analysis according to Snedecor and Cochoran (1967) and using SAS
program and treatment means compared by Least Significant Difference Test
{LSD)at the level of 0.05.

Table 1: Mechanical and chemical characteristics of soil experiments

during 2003/2004 and 2004/2005 seasons.

properties 2003/2004 season 2004/2005 season
Fine sand (%) 23.80 23.91
Sitt (%) 44.28 50.18
Clay (%) 31,92 25.91
Texture Ciay loam Clay loam
PH 7.90 7.30
Electrical conductivity 0.536 0.426
Ca carbonate (%) 21.00 13.00
Organic matter (%) 272 5.46
Total N (%) 0.25 0.31
Aval. P {ppm) 2.00 4.00
EC (gm/cm®) 1.71 1.86
C.E.C (m eq/L) 4.69 4.80
Table 2: Meteorological records of Al-Baida in 2003/2004 and 2004/2005
seasons.
Month 2003/2004 season 2004/2005 season
of Temperature | Rain | R.H | Temperature | Rain | RH
growth| Max. Min. Aver | (mm) | (%) |{Max. Min. Aver| (mm) | (%)
5eason
Oct. {285 166 225 --- 51 299 177 238 - 57
Nov. j20.2 11.6 159 586 70 (213 143 17.8 1285 69
Dec. (149 83 1186 1224 78 (135 17.0 153 899 77
Jan. [13.3 75 104 2669 77 (136 7.5 106 2099 80
Feb. {153 76 115 557 70 [ 123 59 91 534 67
March [19.1 9.7 144 158 64 172 83 128 919 64
Aprl 121.5 117 166 239 55 (201 99 150 10.0 56
May [25.5 136 196 -- 48 (262 148 205  --- 47

*AL Shahat Meteorological station, El Baida
RESULTS AND DISCUSSION

1. Differences among the three cultivars:

Results in Tables (384) indicated that' the differences between wheat
cultivars among all studied traits, except plant height at tillering stage in the
first season were insignificant at all growth stages in both seasons.

in the first season, Zarda cultivar tended to give the highest values of
all studied traits at all growth stages except PE at the second growth stage
(tillering stage) compared with the other two cultivars. in the second season,
the superiority of Zarda cultivar was true for -al at first and second growth
stages, PE at elongation stage, NAR at seedling stage, LAl at tillering and
elongation stages, LAR and plant height all growth stages and SLW at
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tillering stage. Moreover, IB,gFy Cultivar gave the highest values of -al at
elongation stage, PE at tillering stage, NAR at tillering and elongation stages,
LAl at the first stage, BDR and GDR at all growth stages and SLW at
seedling and elongation stages in the second season. On the contrary,
Margawi cultivar produced the lowest values of all studied traits at all growth
stages in both seasons.

Table 3: Effect of cultivars on some growth and physiological
characters in 2003/2004 season.

——

£ "E o5 ) ~ =
25 o EX| o - | eC sl 3
SDE =0 3 | XX & 2
Grow . L R - B Gl B 4518C 93| JE
Cultivars |z ¢ Y we | Z & DIODE| OG0
istage 4 dieE|l g BT -3 R

Margawi|11.40 1.12 064 0005 026 0.05 017 025 0.09
Seedling | Zarda |14.54 210 372 0008 076 0.04 040 055 013
1BgFa 11297 176 205 0006 052 0.04 028 038 009
LSDoos| NS NS NS NS NS NS NS NS NS
Margawi| 1962 385 910 0.001 070 276 1.67 261 022
Tillering | Zarda |25.57 4.72 10.00 0.003 1.00 263 196 228 030
IBagFa (21.06 449 1020 0.001 060 247 178 237 0.27
LSD0gos 1 235 NS NS NS NS NS NS NS NS
Margawi) 39.78 11.00 1090 0.004 260 337 463 431 073
Elongation | Zarda [46.53 11.24 11.60 0.005 1.70 436 570 591 0.84
IBsgF3 145.33 10.58 8.50 0.008 160 3.91 527 550 068
LSDgaos| NS NS NS NS NS NS NS NS NS
EC= Extinction Coefficient, PE>= photosynthesis Efficiency, NAR=Net Assimilation Rate,
LAle Leaf Area Index, BOR= Biomass Duration Rate, CGR=Crop Growth Rate,
SLW=Specific Leaf Weight and NS=Not Significant

Table 4: Effect of cultivars on growth characters at different growth
stages in 2004/2005 season.

KGrow Cultivars F'E

tage [+ 4
(stag b
2

Plant length
{g/m’Iday)
DR {g/m®/
day)
CGR (g/day)

o N
T 5§ z |5
g%z 3 %’

PE (mg/
/day)

Margawi] 17.13 1.83 0.94 0001 011 033 053 079 004
Seedling | Zarda [18.37 1.96 0.83 0001 0.11 0.39 059 078 0.04
1BeeF3 [ 1826 1.61 0.10 0.001 016 029 065 0.85 00s
LSDgosi NS NS NS NS NS NS NS NS NS
Margawi{ 27.83 215 6.15 0.039 252 046 202 2864 1736
Tillering Zarda |28.57 284 7.05 0.030 286 094 187 238 178
1BagF3 12815 264 724 0048 225 051 235 2325 1.33
LSDoos| NS NS NS NS NS NS NS NS NS
Margawi 54.91 496 19.90 0.068 660 057 1249 1554 097
longation | Zarda |58.98 4.99 27.90 0.058 856 0.78 12.31 16.02 068
1BagFs | 57.84 510 27.10 0.074 7.60 051 2392 17.29 0.79
LSDops | NS NS NS NS NS NS NS NS NS
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These results indicated that there is enough genetic variation among the
three cultivars for the main physiological traits. Moreover, the superionty of
Zarda cultivar may he due to the adaptability of this cultivar to climatic
conditions and irrigation system. The results obtained by Loomis and
Williams (1970), Swati ef al. (1990), Chala and Heavelink (1995), Shashi et
al. (1998), Ragasits et al. (2000), Shivran et al. {2000), indicated marked
differences among wheat cultivars in one or more of growth and physiological
traits.

2. Response to P application.

Tables (5&88) show the effect of phosphorus levels on growth
attributes of wheat at different growth stages in 2003/2004 and 2004/2005
seasons.

It is quite clear from these resuits that all studied characters were
increased with increasing plant age, This is a logic phenomenon due to the
progress in plant growth and development.

Table 5: Effect of phosphorus levels on some growth and physiological
characters at different growth stages in 2003/2004 seasons .

Grow 2 les-] El % ) ~ & 5w
ta 2 ESE|sSwER %3] 5 |SE (&R |53
re | E |FEETEFRYSE| 3 |35k |88 as
e =] 2] = 2] T 7
__
0 1281 176 272 0008 062 003 029 038 022
o Kcontrai)
E [i5 11.76 149 137 0008 047 004 025 035 024
§ 25 13.62 181 237 0006 055 004 029 040 025
3 35 13.72 158 192 0005 047 005 026 036 026
45 1295 175 230 0007 046 004 030 047 028
LSOaos] NS NS NS NS NS NS NS NS NS
c 2198 411 580 0000 081 267 1058 203 0.11
{cantrol)
E’ 15 2200 433 890 0001 094 104 170 232 0.09
5 25 2269 440 920 0001 130 3.93 163 202 0.09
E‘ 35 2148 4.49 1260 0.004 150 316 194 275 Q.10
45 2227 451 1230 0001 210 230 218 297 0.14
LSDo0s| NS NS NS NS 119 NS NS NS NS
0 43.60 1028 4.10 0.004 100 345 4861 473 093
e fcontrol}
-% 15 4356 1002 440 0.005 092 165 504 541 098
o 5 4528 1129 10.50 0.003 180 585 451 461 1.3
§ gS 4532 11.92 18.40 0.002 320 402 563 574 214
w45 4164 1121 1430 0002 290 440 621 568 121
LSDoos] NS 112 908 NS 140 NS NS NS NS

Phosphorus levels had no significant effect on all studied traits at all
growth stages in the first season except -al and PE at elongation stage as
well as LAl at tillering and elongation stages. In the second season, all
studied characters at all growth stages expect BDR and CGR at tillering and
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elongation stages were significantly affected with changing in phosphorus
levels. The highest P levels (45kg P/ha.) gave the highest values of -gl at the
second stage, PE, LAl and LAR at 1* stage, BDR and CGR at seedling and
tillering stages. Whereas, increasing P levels up to 35 kg P/ha. increased -ai,
PE, LAl LAR and BDR to the highest values at elongation stage. The
differences between the highest two P levels were insignificant at ail growth
stages in both seasons. These results may be due to the important of adding
phosphorus which play a considerable role in plant photosynthesis and
formation of dry matter. This increase in dry accumulation might be due to the
more suitable temperature than to respiration. These results are in agreement
with those obtained by Brown et al. (1977), Osman et al. (1977), Murata
(1981), Atia and Aly (1998), Halvorson ef aji. (2002), Fayun ef al. (2003) and
Singh et al. (2003).

Table 6: Effect of phosphorus levels on growth and characters at
different growth stages in 2004/2005 seasons.

G §? ££ 1] E & 3 2T | 3 e E
row 2z |EEE =6 O™ 9l = o ] n &
stage - £ gf}_ 73 ..E..;E g“g g Sg 8“§ 8% ;
2| 2| g 2 2 | 3
0 1415 2.72 004 0.001 0.06 022 045 060 007
> (control)
E 15 1594 247 0.06 0.001 008 031 055 0.72 005
"g 25 1865 1.92 0.08 0.001 011 031 056 072 004
2 135 2168 168 0.12 0.001 014 041 072 093 0.04
45 1817 1.76 0.14 0002 018 043 077 1.07 003
F .S50D00s | 228 026 0.06 0.001 002 008 019 035 0.01
0 2321 103 285 0.066 100 038 186 268 087
(control)
g s 2742 154 530 0.047 208 051 202 275 1.19
§ 25 2702 1.77 6.04 0035 217 055 202 273 132
= B9 3069 229 946 0024 344 080 242 281 205
W5 3219 238 10.33 0.025 3.83 076 226 286 197
LSDoos | 1.37 030 239 0.021 0.44 019 NS NS 058
C 5248 4.38 13.30 0.119 4862 033 1238 1597 1.15
c Fconkon
% 15 58.44 4,77 2020 0.083 569 040 13.35 17.12 1.10
o RS 56.18 514 2540 0061 7.03 0468 13.28 17.03 0.79
e P5 61.75 5.48 38.50 0.035 11.79 0.79 13.28 16.87 0.51
w  us5 56.33 532 26.30 0.033 880 0.76 12.26 1443 053
LSOcos | 4.06 064 1410 0.031 227 022 NS NS 030

3. Effect of interaction

The following discussion will be concemed on the characteristics that
significantly affected by the interaction between wheat cuitivars and
phosphorus levels only.

Wheat plants rarkedly differed in their response to cultivars and
phosphorus levels as shown in Table (7) with respect to plant height and leaf

4974



J. Agric. Scl. Mansoura Univ., 31 (8), August, 2006

area ratio {LAR) in the first season. The tallest plants (113.3, 115.0 and 105.7
cm) were realized when either 1B4F3; or Zarda and Margawi cultivars were
treated with 25 kg P/ha. or 45 kg P/ha., respectively. While the shortest plants
were obtained with planting the tested cultivars and control (without P).
Concemning LAR, planting Margawi and IB4gF3 which received 35 kg P/ha.
produced the highest value, while this value was obtained by planting Zarda
cultivar and 45 kg P/ha.

Table 7: The effect of cultivars x phosphorus levels interaction on plant
height and leaf area ratio (LAR) in the first season.

P Plant height {cm) Leaf arearatio, (gm/m?) |

eve!

ultivars 0 15 25 35 tts 0115 ] 25 35 45W
argawi 83.0 104 947 1057 104.3|0.029 0.037 0.057 0.075 0.048
arda 93.0 105.0 100.3 1150 109.3/0.032 0.043 0.03¢ 0.027 0.042
iB4oF3 93.0 957 1133 101.0 877 m.037 0.040 0.042 0.06Q0 0.035

LSD at 5% level: 10.2
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