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Response of Green Bean to Fertilization with
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WO FIELD experiments were carried out during the two
Tsucccssive growing seasons of 2004/2005 and 2005/2006 in the
experimental farm of EL-Bosaily Protected Cultivation Sue, El-
Behaira governorate, Egypt, 1o study the effect of different levels of
potassium (48, 72 and 96 kg K,O /fed.) and magnesium (0, 3 and 6 kg
MgOQ/fed.) on the growth, yield and quality of green bean (Phaseolus
vulgaris L.) cv. Paulista.

With respect to the effect of potassium application, piant growth
characters, i.e., plant height. number of leaves and branches, fresh and
dry weight and total chlorophyll, as well as green pod yield (early,
local, exportable and total green pod yield) and pod quality, i.e., pod
length, thickness, fibers content, TSS% and total protein percentage,
were increased by increasing the level of K fertilizer from 48 up to 96
kg K,O/fed.

Concerning the effect of Mg application, the vegetative growth of
snap bean plants and green pod yield as well as pod quality were
improved by increasing the level of Mg fertilizer from 0 to 6 kg MgOQO /
fed.

The interaction among K and Mg treatments indicated that the
values of all vegetative growth parameters, green pod yield and its
components were significantly the highest values with the highest
levels of potassium and magnesium. As for pod quality, pod length,
thickness and fiber were not significantly affected by the interaction
treatments. However, TSS and total protein contents were significantly
increased with increasing the levels of potassium and magnesium
application up to the highest levels.

Kaywords: Potassium, Magnesium, Phaseolus vulgaris L., Paulista,
Exportable, Quality.

Green bean (Phaseolus vulgaris L.) is one of the most important leguminous
crops in Egypt for exportation and local consumption. Mineral nutrient is one of
the most important factors, which greatly affect snap bean plant growth and
productivity, especially under newly reclaimed soil.
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Potassium and magnesiuin had marked effect on snap bean productivity and
quality. Potassium is a regulator for many of the metabolic processes in the cells,
plays an important role on promotion of enzyme activity and enhancing the
translocation of assimilates and protein synthesis (Devlin and Witham. 1986).
Many investigators reported that potassium application caused an ncrease in nlant
erowth, vield and quality of green bean (Ascenclo, 1987, Costugan , 1987, Evanyle
& Zehnder, 1989, Gavras, 1989, Sangakkara er ¢/ 1995, Saxena & Verma. 1995,
Singh ef @l 1995, Sangakkara ef al. 1996a & b. Kanaujia of al. 1999, El-Tohamy e!
L2007, Isiam et gf. 2604, and Abdel-Mawgoud ef al., 2005}

Magnesiun is the centrai atom of the chlorophyli moelecule and plavs an
important nion ~-specific role in the process of phosphate transfer. it aiso acts as an
activator for certain enzymic reactions (Devlin and Witham, 1986: The Mg
application eniianced snap bean growth, yield and quality as reported by Fageria
& Souza {1991). Boaro ef al. (1996). Al er ol {1998 & 1969), Wan -Hon ar ! 1999
Oliveira ¢i ¢f (2000) and Swierczewska & Sztuder (Z001).

For that the experiment ainied o study the effect of three levels of K appiication
with three ievels ot Mg application on growth, yield and quality of snap bean.

Material and Methods

Two field experiments were carried out during the two successive growing
seasons of 2004/2005 and 2005/2006 in the experimental farm of EL-Bosaily
Protected Culiivation Site, El-Behaira governorate, Egypt.

Seeds of green beans (Phaseolus vulgaris L.} cv. Paulista were sown in the
first week of September. After preparing the soil for cultivation, ditches of 20 cm
width was performed and the distance between the ditches was 75 cm apart.
Organic manure and fertilizers (100 and 150 kg/fed. of ammonium sulphate and
super- phosphate, respectively) were added through the ditches and then it was
covered by sand. Laterals of drip irrigation system were spread over the ditches.
Seeds were sown in hills 5 cm apart on both sides of irrigation line. The distance
between the planting rows was 25 cm apart.

The soil of the experimental field was sandy in texture. The chemical analysis
of the experimental soil is presented in Table 1 and the meteorological data at EL-
Bosaily are present in Table 2 .

Treatments

This experiment included 9 treatments which were the combinations between
three levels of potassium and three levels of magnesium application. Potassium
sulphate (48% K,O) was applied at 48, 72 and 96 kg K,O/fed. Magnesium
sulphate (9.8% Mg) was applied at 0, 3 and 6 kg MgO/fed.

A split plot design with four replicates was used, the potassium levels were
arranged in the main plots and the levels of magnesium were allocated at random
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in sub-plots. Plot area was 15 m* which contained four lines of drip irrigation
with 75 ¢m in width and 5 m in length.

Data recorded

Plant growth measurements

A representative sample of 6 plants was taken by random 45 days after sowing
(flowering stage), from each experimental plot for recording plant height, number of
leaves and branches per plant, total fresh weight and dry weight of plant (determined
at 65°C for 72 hours using the standard methods as illustrated by A.O.A.C., 1990)

Chlorophyll reading
Chlorophylil reading of the sixth mature leaves was measured as SPAL units
using monitor chlorophyll meter (SPAD-501).

Green pod yield and its attributes

At harvest stage (60 days from seeds sowing), green pods were collected along
the harvesting season (40 days) and the following data were recorded: early,
exportable, local and total green pod yields per feddan.

Green pod quality
A random sample of 100 green pods at 2-picking were taken, average pod
length and thickness were recorded.

Nutritive value

A random sample of 50 green pods at 2-picking were taken and the following
data were Record: The total soluble solids (TSS %): it was obtained by using the
hand refractometer, according to method described by A.0.A.C. (1990). Fiber
percentage in pods: it was determined according to Rai and Mudgal (1988). Total
protein percentage in pods: a factor of 6.25 was used for conversion of total
nitrogen to protein percentage (A.O.A.C,, 1990) .

All data were subjected to statistical analysis according to the procedures
reported by Snedecor and Cochran (1982) and means were compared by
Duncan’s multiple range tests at the 5 % level of probability (Duncan, 1955). in
the two seasons of experimentation.

TABLE 1. Chemical and physical properties of the soil of the experiment analyzed
two weeks before cultivation in September of 2004 .

Chemicgl properties

EC Ca” Mg" Na K* HCOy Cr
pH
m/moh meq/I  meq/1 meq/l  meq/l meq/1 meq/I
3 7.89 30 10 14.26 1.66 2.5 12.6
Physical properties
) Bulk density
Sand% Clay% Silt%% Texture FC% PWP%
g/ em3
95.31 4.295 0.36 Sandy 16.77 5.65 1.435

The permanent wilting point (PWP) and field capacity (FC) of the trial soil were determined
according to Israclsen and Hansen (1962).
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TABLE 2. The maximum, minimum and mean of temperatures; relative humidity
and total rain at EL-Bosaily region during 2004/2005 and 2005/2006.

Months Maximum Minimum Mean Mean RH Total Rain
Temp.(°C) Temp.(°C) Femp.("c) Yo (mm)

2004/2605

September 33.8 21.26 27.57 32.47 1.22

October 30.62 19.33 25.07 53.84 1.18

November 27.06 13.81 20.43 34.32 0.59

December 20.81 8.45 14.63 54.98 2.42

January 19.02 6.37 12.7 36.74 1.49
200572000

September 35.11 2245 28.78 52.87 1.12

. October 2978 [5.03 2392 3494 1.06

November 23.37 11.87 18.61 53.5 0.32

December 23.2 11.67 17.44 54.87 2.92

January 20.31 7.46 13.88 53.76 2.70

Results and Discussion

Vegetative growth

Data in Table 3 show the effect of potassium and magnesium applications and
their interaction on vegetative growth of snap bean plants, i.e., plant height,
number of leaves and branches, fresh and dry weight and total chiorophyll.
Results cleared that all vegetative growth parameters were gradually and
significantly increased by increasing the level of K from 48 up to 96 kg K,0/fed.
This result was true in both growing seasons.

Respecting to the effect of Mg application, the results indicated that the tested
characters of vegetative growth of snap bean plants were significantly increased
with increasing the level of Mg from 0 up to 6 kg MgO/fed., as shown in both
growing seasons.

The interaction effect indicated that all vegetative growth parameters were
significantly affected by the interaction treatments. The highest values of
vegetative growth were recorded with adding the highest level of K (96 kg
K,0O/fed.) and the highest level of Mg (6 kg MgO/fcd.). However, the lowest
values were recorded with adding the lowest level of K (48 kg K,O/fcd.) without
Mg application. This result was true in both growing seasons.

The results are in harmony with those reported by Dcvlin & Witham (1986),

Ascencio (1987) ,Costigan (1987), Evanylo & Zehnder (1989), Gavras {1989),
Saxena & Verma 1995 , Singh er al (1995), Sangakkara et al (1995),
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Sangakkara (1996), Sangakkara et al. (1996a and b), Kanaujia et al (1999), 1:l-
Tohamy et al (2001), Islam et al. (2004) and Abdel-Mawgoud et al (2005), They
reported that increasing the level of K fertilizer caused a significant increase in yicld.

The increment in vegetative growth of green bean plants by increasing the
level of K fertilizer may be due to the role of potassium on regulation of the
metabolic processes in the cells, plays an important role on promotion of enzyme
activity and enhancing the translocation of assimilates and protein synthesis
{Devlin and Witham, 1986).

The increasing of the vegetative growth of green bean plant by increasing the
tevel of Mg fertilizer may be due to the role of magnesium as an activator for
certain enzymic reactions, phosphate transfer and chiorophyll synthesis as
reported Boaro ez al. (1996), Alt er al. (1999) and Wang-Hong et a/. (1999).

Green pod yield.

Data in Table 4 show the effect of potassium and magnesium application on
green pod yield. With respect to K application, early, local, exportable and toztal
green pod yields were gradually and significantly increased by increasing the
level of K from 48 up to 96 kg K,O/fed.This result was true in both growing
seasons, except for local green pod yield in second season, where there was no
significant differences between adding 48 and 72 kg K,O/fed.

Regarding to Mg application, green pod yield and its components were
gradually and significantly increased by increasing the level of Mg from 0 up to 6
kg MgO/fed., as shown in both growing seasons. Except for local green pod yield
which was not significantly affected by increasing the level of Mg, in both
growing seasons.

The interaction effect indicated that green pod yield and its components were
significantly affected by the interaction between potassium and magnesium
application. The highest values were recorded with adding the highest levels of K
and Mg (96 kg K,O/fed. and 6 kg MgO/fed., respectively), followed by adding
the highest level of K with medium level of Mg(3 kg MgO/fed.). But the lowest
values were recorded with adding the lowest level of K (48 kg K,0/fed.) without
Mg application. This result was true in both growing seasons for early, exportable
and total green pod yield. However, the highest values of-local green pod yield
were recorded with adding the highest level of K (96 kg K,O/fed.)and medium
ievel of Mg (3 kg MgO/fed.), in both growing seasons

Added to that, increasing the vegetative growth (Table, 1) caused an increase
in total green pod yield and its components as well as gave the best quality of
green pod of bean.
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The results are in harmony with those reported by Ascencio (1987), Costigan
(1987), Evanylo and Zehnder (1989), Gavras (1989), Singh er al (1995),
Sangakkara e/ al. (1995), Sangakkara (1996), Sangakkara et al. (1996a & b), El-
Tohamy er al. (2001), Islam er al. (2004) and Abdel-Mawgoud er af. (2005).
They reported that increasing the level of K fertilizer caused a significant increase
in vegetative growth.

Moreover, increasing the vegetative growth (Table 1) was reflected on
increasing pod yield and gave the best quality of green pods of green bean. The
results are in harmony with those reported by Fageria and Souza (1991),
Boaro et al. (1996), Alt er al. (1999), Wang-Hong et al. (1999), Oliveira et al.
(7000) and Swierczewska and Sztuder (2001). They reported that adding
sagnesium caused increasing in the vegetative growth which reflected on yield
of green bean.

Nutrient contents in the leaves

The effect of potassium and magnesium levels on N, P and K % in green bean
leaves illustrated in Table ©. Regarding the effect potassium level, data showed
that increasing potassium increased N and K % significantly in both season while
increasing K,O from 48 kg to 96 kg increased P % significantly but when it
increased to 72 kg the difference was not significant.

Regarding Mg level, data showed that increasing Mg level increased N % in
the leaves in both seasons and K % in the leaves significantly in the first season
while in the second season the difference between 0 level and 3 kg MgO/fed level
is not significant and the difference between 3 level and 6 kg MgO/fed level is
also not significant. While increasing the level from 0 to 6 kg MgO/fed increased
K % significantly. On the contrary, data showed that there was no significant
difference of Mg levels on P% in the leaves.

Regarding the interaction among the K levels and Mg levels on N and K % in
green bean leaves, data showed that increasing K level to 96 combined with
increasing Mg level to 6 kg MgO/fed increased N% in the leaves significantly
followed by K at 96 kg combined by Mg at 3 kg MgO/fed. The lowest N% in the
leaves was obtained at K level 96 kg combined by Mg at 0 kg MgO/fed.

Regarding P % in the leaves, data in Table 5 showed that the highest level of
P % was obtained using K level at 96 kg combined by Mg at 6 kg MgO/fed
comparing with K at level 48 combined with Mg at level 0. The difference
between these two treatments was significantly in the first season only. Similar
findings were found by Gavras (1989), Singh er al. (1995), Sangakkara et al.
(1995) and Abdel-Mawgoud ef al. (2005).
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TABLE 3. Effect of potassium and magnesium levels on plant height (cm), number of leaves and branches per plant, fresh and dry weight of
plant (g) and total chlorophy!l (SPAD) of green hean plants at flowering stage (45 dovs aftey sowing) in 200472605 and 20052006

5easons.
I'reatments First season (2004/2005) 7 Second season Eﬂu;znus;
Number . e _
Plant  Number of Total (ol INUmhee af Mamberof  Fresh “ welal Total
(ll((ig) l'(\i ? height leaves bmnches I‘re;ha»[\;tel bt of welghtof chlnfﬂphyll ha';f::::;”“"! leaves per bianches  weight of :}},' l’m‘;‘gfi'ﬁ,; -hlorophyh
{cm) per plant per plant plant(g) (5A plant preplant piant (g) ' - (SPAD)
R oo e e -
48 5820 B 2102 C 1139 C £28 B 1363 C 2900 B W5779 B 187 0 Crh [ 6348 1030 0 2834 B
72 5895 B 2313 B 1224 B 88358 AB 1552 B 3003 AB 600! Al &4y it 10 13 75800 ROIXST R O2962 0 A
% 6160 A 2480 A 1315 A 9382 4 4698 A 3LI1 A 6242 A 2292 A f2e% A K46 A 1318 A 3060 A
MeOTevels T R B
0 |5838 B 2192 C 1144 B 879 C 13.80 C 2715 C ||5770 B IR B IDue i3 073 O 1146 o 2683 C
3 15955 B 2283 B 1235 A 8846 B 1538 B 3027 B [|ah0r A 1908 B 1102 AR TESLOB 1265 B 2964 B
6 |6081 A 2420 A 1299 A 9402 A 1685 A 3272 A |[6242 A 2179 A 1196 A 8305 A 1394 A 3228 A
Interaction between K, and Mg(h
0 (5758 d 1993 f 1061 d 7631 e 1231 d 2614 f {5431 d 1645 ¢ 871 ¢ 5792 J 888 ¢ 2592 f
48| 3 5811 d 2095 ef 1148 cd 8358 cde 1351 cd 2938 d US708 ed 1936 be 071 de 6751 od (07U d 2847 de
6 15890 cd 22.17 de 1208 bed 8873 bed 1506 be 3147 be {5848 bed J86R Do 105T cde TI00 ¢ 1132 4 3122 abe
7 o §5717 d 2224 de 1139 od B3Il de 1428 be 2713 ef 85727 od 1755 « 900 cde 6726 cd 1137 d 2679 of
3 |5911 cd 2292 cd 1227 abcd 88.67 bed 15.28 b 3005 cd 15963 bc 1734 « 075 nad 7553 be 1242 cd 2957 od
6 16059 bc 2422 bc 13.07 abc 9396 ab 17.00 a 3291 ab 6196 bc 2059 be 1161 hed 8462 ab 1393 he 3250 ab
0 16040 bc 2359 bed 1232 abc 8895 bed 1510 bc 2819 de {6180 be 2211 + 1168 he 7685 he 1414 h 2777 def
96| 3 (6144 ab 2462 b 1330 ab 9315 abc 1735 a 3138 bc 6332 ab 2054 b 1240 ab R3ISL ab 1481 b 3089 be
6 16295 a 2620 a 1382 a 9936 a 1849 a 3376 a 16682 a 2610 a 1377 a 9353 a 1657 a 3313 a

CNOMIVZIN YA OL NVAE NJTED A0 ASNOdSTHY

Values followed by the same letter (s) are not sgnificantly different at 5 %.
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TABLE 4. Effect of potassium, magnesium and iron levels on early, local, exportable and total green pod yield(t/fed.) of green bean in
2004/2005 and 2005/2006 seasons.

Treatments First season (2004/2005) Second season (2004/2005)
K.O MgO Early green Local Green Exportable Total green Early green  f.ocal green Exportabte Total green
(Kl ) (Kg ) pod vield pod yield green pod pod yield pod vield pod yield green pod pod yield
g g {t/fed.) (t/fed.) . yield (t/fed.) {t/fed.) (t/fed.) (vfed.) vield (t/fed.) (t/fed.)
K;O levels
43 161 C {94 315 C 5.09 C 155 C 1901 3.08 C 498 C
565 B 212 B 203 B 350 B 553 B
72 223 B 211 B 3.53 B 633 A 243 A 123 A 394 A 617 A
96 248 A 232 A 402 A ‘ e R '
MgO levels S
Y |1ss 2.08 321 C 535 C 182 C 204 A 320 € 525 C
p 210 B 215 A 352 B 568 B 203 B 208 A 144 B 5352 B
2.34 2.14 390 A 6.04 A 226 A 204 A 386 A 590 A
Interaction between K;0 and MgQ
0 128 1.82 d 279 f 461 f 124 g .86 h 273 f 459 ¢
48 3 1.56 ¢ 1.99 cd 316 e 514 e bS5 1 I 91 b 307 ¢ 498 fo
6 198 d 201 cd 3.49 cd 5.51 de 187 ¢ 193 & 343 ¢d 5.36 def
0 199 d 2.03 cd 335 de 538 ¢ 195 de 198 b 328 de 5.26 ef
72 3 223 ¢ 2.07 bed 353 cd 5.60 cde 207 d 20? ab 3.47 bed 3.50 cde
6 246 ab 2.24 abc 3.73 be 596 bed 235 be 2.08 ab 375 be 5.83 bed
0 2.35 be 2.37 ab 3.69 be 6.06 be 227 ¢ 229 a 361 be 3.90 be
96 3 2.51 ab 240 a 389 b 6.29 ab 247 ab 230 a 379 b 6.09 ab
6 258 a 2.18 abc 447 a 6.65 a 256 a 2,11 ab 441 a 6.52 a

Values followed by the same letter (s) are not significantly different at 5%.
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TABLE 5. Effect of potassium, and magnesium levels on N, P and K % in green beans leaves .

Treatments First season (2004/2005) Second season (2004/2005)
K20(Kg) [ MgO (Kg) P K N P | K
K,O levels -
48 253 C 089 B 201 C 235 C 082 B 188 C
72 2.84 B 097 AB 229 B 277 B 084 AB 203 B
% 3.00 A 1.05 A 273 A 206 A 08 A 260 A
MgO levels0.87 .~ . . .
0 2.53 C 094 A 225 C [ 25 C 08 A 20 C
3 2.84 B 097 A 234 B 269 B 08 A 2.17 AB
6 3.00 A 100 A 244 A 28 A 092 A 225 A
Interaction between K,0 and MgO 0.95
0 242 E 0.86 C 195 ¢ 226 2 082 a 185 ¢
48 3 2.53 De 0.89  be 201 e 228 fg 084 a 1.88 ¢
6 2.64 De 0.91 abc 209 de 249 ef 08 a 1.92 ¢
0 2.55 De 093 abc 220 cd 2.51 de 087 a 199 ¢
72 3 2.95 Bc 0.98 abc 2.32 c 2.82 bc 088 1 204 ¢
6 3.00 Bc 1.00 abc 236 ¢ 2.98 ab 091 a 205 ¢
0 2.79 cd 102 abc 261 b 273 cd 094 a 243 b
96 3 3.04 B~ 106 ab 270 b 297 ab 095 a 258 b
6 3.35 A 1.08 a 287 a 3.18 a 0.98 a 278 -a

“NOILVZITLLY34 O1 Nv3d NIFUD J0 FISNOJSTY
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Green pod quality and nutritive value.

Data in Table 6 show the effect of potassium and magnesium applications and
their interaction on green pod quality, ie., pod length, thickness, fiber content,
TSS% and total protein percentage.

With respect to K application, pod length, thickness and fiber content were
not significantly affected by increasing the level of K as shown in both growing
seasons, except for pod thickness in the second season, which was significantly
decreased by increasing the level of K up to the highest level (96 kg K,0/fed.) as
compared with low or medium level of K. Results also showed that TSS% and
total protein percentage were gradually and significantly increased by increasing
the level of K in bath growing seasons. However, no significant differences were
detected in protein content between adding 72 and 96 kg K,O/fed., in the first
season.

Regarding to the effect of Mg application, pod length and pod thickness were
not significantly affected by Mg application, in both growing seasons. Fiber
contents were not significantly affected by Mg application in the first season,
however in the second season it was significantly decreased by increasing the
level of Mg from O up to 6 kg MgO/fed., with no significant differences between
adding 3 or 6 kg MgO/fed. The TSS% and total protein content were gradually
and significantly increased by increasing the level of Mg from 0 up to 6 kg
MgO/fed. This result was true in both growing seasons.

As for the effect of the interaction, pod length, thickness and fiber were
slightly affected by the interaction treatments. However, TSS and total protein
co_nténts were significantly increased with increasing the levels of potassium and
magnesium, the highest values were recorded with adding 96 kg K20/fed. and 6
kg MgO/fed., in both growing seasons.

The results are in harmony with those reported by Evanylo & Zehnder (1989),
Gavras (1989), Saxena & Verma (1995), Singh et al. (1995), Sangakkara et al.
(1995), Sangakkara (1996), Kanaujia et al. (1999), El-Tohamy er al. (2001),
Islam et al. (2004) and Abdel-Mawgoud et al. (2005). They reported that
increasing the level of K fertilizer gave the best quality of green pods.

Egvpt. J. Hort. Vol. 35 (2008)
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TABLE 6. Effect of potassium and sagnesium levels on length and thickness of pod (cm), fiber percentage, T.5.S. and total protein

percentage of green bearpods in 2004/2005 and 2005/2006 seasons.

N Secom] season (200472005)
Treatments [;}st season (2004/2003)
4
K0 | M0 Lengthof  Thickness ¢ Fiber TSS Total protein | Length of  Thickness of Fiber TSS 1:%
Kg) | (Ke) pod (em) pod (em) (percentage) N percentage po(lj (cm) pod {em) '(pcrcentage)i - l pei:cenmge
‘ K;O levels .
48 1229 A 0.71 A/ 654 A 434 C 1525 B 1283 A 074 A 387 A 430 C 148 C
72 1244 A 073 A 649 A 459 B 1883 A 1242 A 075 A 573 A 449 B 1800 B
96 1244 A 0.73 H 653 A 480 A 2075 A 12.41 A 072 B 393 A 472 A 2022 A
MgO levels
0 1249 A 072 4 652 A 441 B 16.77. C 1264 A 074 A 605 A 438 C 1651 C
3 (122 A 072 A 646 A 458 AB 1840 B 1251 A 074 A 579 B 450 B 1744 B
6 1246 A 073 A 658 A 468 A 1964 A 12.52 A 073 A 571 B 461 A 1905 A
I Interaction between K, and MgO
0 {1252 ab 072 & 650 a 423 d 1350 f 1348 2 074 ab 6.13 a 416 £ 1320
48 3 (1190 b 0.69 q 652 a 429 od 1520 e 12.58 ; 075 a 396 ab 420 ef 1446 d
6 {1246 ab 072 H 661 a 451 bc 1704 d 1242 § 074 ab 551 ¢ 448 cd 1672 <
0 (1235 ab 071 4 666 a 449 be 1716 d 1229 v 075 a 637 a 439 de 1695 ¢
72 | 3 (1229 ab 073 2 633 a 460 b 1912 ¢ 1232 8 075 a 53 ¢ 451 od 1789 ¢
6 (1268 a 075 a 647 a 466 ab 2019 bc | 1266 § 075 a 334 ¢ 456 5° 1915 b
0 1260 ab 073 & 641 a 470 ab 1966 be 1214 h 072 ab 363 hc 461 bc 1936 b
%6 3 (1247 ab 074 a 651 a 48 a 20.86 ab 12.62 [: 072 ab 607 a 474 ab 1998 b
6 1225 ab 072 ab 667 a 487 a 2173 a 12.46 g 07t b 608 a 483 a 2131 a

Values followed by the same letter (5) are not significantly different at 5 %
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