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INTRODUCTION

Undoubtedly, incréasing and lmpro-
ving productivity and quality of pear fruits are
the great important aims of rescarches to
fuffill locally demands. Mineral fertilization
especially with nitrogen and potassium is
considered one of the most important factors
which plays an excellent-role by which the
best striking response of growth, yield and
quality of pears and many others fruit trees
could be achieved.

Although, mineral fertilization have

an obvious rolc that certainly could be
reflected negatively on the mankind health.

Moreover, leaching chemical femhzanons led
to disturbance in the natural biological balance
in either soil and underground water that
accumulate in food chain causing several
hazardous effects for human health. Besides,
the high costs of mineral  fertilizers -
application.

'Ihcrefore, a great aftention is focu-
sed on the application of mineral fertilizers
combined with humate to correct the nutria-
tlonalsmmandetmancmggrowthwhxchm
turn reflected on increasing yield and impro-

. ving fruit quality from one hand associated



140 Ho.

with reducing the used amounts of mineral N
and K fertilizers by using some biostimulants

to replace partially a considerable portion of N

and K, mineral form with an organic one since
Iater is cheaper and unpoliuted.

For that, several attempts were tried
in this concern, Abou-Aziz et al. (1987),
Yastaas (1990) Nassef (2000) and Kabeel and
El-Sadaany (2004) on pear, Awasthi ef al.
(1997) on apple; Eissa (2003) and Shddad et
al., (2005) on apricot and Kabeel (2004) on
peach. trees. Some investigators worked on
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citrus and olive, Webb and Biggs (1988),
Tantini et al., (1991), Kelting et al., (1997)
and Alva and Obreza (1998).

Accordingly, the present  investiga-
tion was planned and carried out to study the
influence of different rates of N and K mineral
fertilizers in combinations with Humate on
some growth and fruiting parameters, fruit
quality and leaf mineral composition of “Le-
Conte” pear trees.

MATERIALS AND METHODS

This investigation has been carried
out throughout the two consecutive 2005 and
2006 seasons on adult “Le-Conte” pear trees
budded on (Pyrus communis 1.) rootstock,
planted at 5 meters apart in clay loamy soil at
the [Experimental Farm of El-Kanater
Horticultural Research Station, Kalyubia
Governorate, Egypt.

Trees were carefully chosen to be
healthy, nearly uniform in their growth vigour
as possible and receiving regularly the same
horticultural practices adopted in the farm.
The investigated 18 treatments were represent-
tative of the different combinations between;
(a) three mineral N fertilizer rates (Ni= 1.0 kg;
N= 1.5 kg and Ns= 2.0 kgftree/ year) soil
added in the form of ammonium sulphate
(20.6 % N); (b) three mineral K fertilizer rates
ie., (K= no K added; K= 0.75 kg and K=
1.2 kghree /year) soil added in the form of

potassium sulphate (48 % K;0) and (c) two
levels of Humic acid solution i.e., (He= no HA
added and H;= 60 cm./tree/year) was applied
to the soil as humic acid solution (humate salt
85 %). However, phosphorus was added once
at a constant dose (1.5 kg/ tree/year) at the
third week of January in the two seasons of
study for all investigated treatments in the
form of monsuperphosphate (15.5 % P;0s).
The corresponding amount of each N or K
split doses to be applied in the third week of
(February, April and Junc). Whereas Humic
acid was monthly added six times at the last
week of each month beginning from February
till July in every season of study. Soil physical
and chemical properties of the experimental
orchard at 0-30 cm depth were determined as
shown in Table (1) according to the standard
methods used by Piper (1950); Allam (1951)
and Jackson (1958).

Table (1): Soil physical and chemical analysis of the experimental pear orchard at 0-30 cm.
depth.
a- Ph sical analysis:

Silt (%)

[ Sand (%)

Soil texture | F.C. (%)

W.P. (%)

28.80

Avra(ila?ée nutrients (

P Fe

3500 | 4520 | 3130

] 149 | 6095 ; 220 |

Therefore, the various studied treat-
ments applied in this work were as follows:
1- (NiKoH) soil applied of N at 1.0 kg with
neither K (Ko) nor HA (Hy).

2- NiKgH,) soil applied of Nat 1.0kg + no K
(Ko) + 60 cm of HA (H;).

3- NiKH,) soil applied of N at 1.0 kg + 0.75
kg K (K1) +no HA (H).
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kg K (K)) + 60 cm of HA (H,).

5- (NiK;Ho) soil applied of N at 1.0 kg + 1.2
kg K (K2) +no HA (Ho).

6- (N1K3H,) soil applied of N at 1.0 kg + 1.2
kg K (K2) + 60 cm of HA (H)). ‘

7- (NKoHo) soil applied of N at 1. 5 kg with

: neither K (K) nor HA (Hy).
. 8- (NKH)) soil applied of N at 1.5 kg + noK

(o) + 60 cm of HA (H;).

9- (N2K;H,) soil applied of N at 1.5 kg + 0.75
kg K (K)) +no HA (Ho).

10- (N;K H;) soil applied of N at 1.5 kg +
0.75 kg K (K;) + 60 cm of HA (H)).

11- (N;K;Ho) soil applied of N at 1.5 kg + 1.2
kg K (K2) + no HA (Hy).

12- (N;K;H)) soil applied of N at 1.5 kg + 1.2
kg K (K;) + 60 cm of HA (H)).

13- (N3KoHy) soil applied of N at 2.00 kg with
neither K (Ko) nor HA (H).

14- (NsKH)) soil applied of N at 2.00 kg + no
K (Ko) + 60 cm of HA (H)).

15- (N;K,H,) soil applied of N at 2.00 kg +
0.75 kg K (K,) + no HA (Hy).

16- N:;K;H,) soil applied of N at 2.00kg +
0.75 kg K (K;) + 60 cm of HA (H,).

17- (N;K;Hp) soil applied of N at 2.00 kg +1.2
kg K: (K2) + no HA (Hy).

18- (N3KoH,) soil applied of N at 2.00 kg +
1.2 kg K (K;) + 60 cm of HA (H)).

Thus, for investigating the response
of vegetative growth; productivity (fruit set &
yield); fruit quality (physical & chemical

properties) and nutritional status (leaf mineral -

composition) of "Le-Conte” pear trees to
specific and interaction effects of the aforesaid
18 trcatments, a factorial experiment was
conducted using the complete randomized
block design with 3 replications, whereas each
replicate was represented by a single tree.

- Investigated measurements:

At beginning of each season four
main limbs well distributed around every tree
periphery selected and labelled for investiga-
ting the response of the followmg measure-
ments:

1- Vegetative prowth measurements:

These chamacters were studied

through determining the average increment in

shootlmgthandthcaveragemmberof
leaves/shoot, where 16 newly emerging
shoots/tree (4 per every labeled limb) were
tagged. Shoot length was measured twice, first
when shoot became suitable for measuring (at
the third week of April), while the second
when shoot elongation was ceased (in mid-
August) in both seasons. Mean shoot. length
increase was calculated as follows:

Shoot length increase = the 2™ measured
(Aug.) - the 1* one (Apr)

Moreover, the average number of
leaves/shoot and leaf arca (using the plani-
meter) were measured in mid August..

2- Fruiting aspects:

2-a- Percentage of fruit set: the initial
number of flowers at full bloom and set
fruitlets were counted on each tagged
limb then the fruit set % was estimated
according to Westwood (1978) as
follows:

Number of set fruitlets
Fruit set (%) = x 100
Total No. of flowers at full bloom

2-b- Tree productivity: Yield per tree
expressed as harvested fruits (kg) for
each tree (an average of four tagged
limbs) as estimated at harvesting date.

3- Fruit quality:

From each tree twenty fruits were
randomly sampled (5 from every labelled
limb) at harvesting date for determining the
following fruit physical and chemical
properties.

3-a. Fruit physical characteristics:

In this concern, average fruit weight
(g.); volume (mi3); dimensions (height &
diameter in mm), shape index (height
:diameter ratio) and flesh firmness (Ib/inch?)
using the Magness and Tylor (1925) pressure
tester with 7/18 plunger were determined after
A.0.AC. (1985).

3-b. Fruit chemical characteristics:

Fruit juice total soluble solids % (I‘SS
%) using hand refractometer and fruit juice
total acidity % as malic acid/100 ml fruit juice
were determined besides TSS /acid ratio was
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also estimated after AOAC (1985) and
Vogel (1968).

4- Leaf nutritional status:

Leaf contents of some-macro
elements (N, P, K, Ca, Mg,) and some micro
nutrients (Fe, Zn, Mn, and Cu) were
determined. The following procedures * were

used: Total N was determined by micro-

kjeldahl method described by Pregl (1945),
while P was determined colormeterically
according to Murphy and Reily (1962). Other
nutrients; i.e. (K, Ca, Mg, Fe, Zn, Mn and Cu)
were determined using atomic absorption

* Annals Of Agric. Sc., Moshtohor, Vol. 46(2), 2008

spectmphotometzr (3300) acconimg to
Jackson and Ulrish (1959) and Chapman and

Pratt (1961).

were statistically analyzed using the analysis
of variance method according to Snedecor and
Cochran (1980). However, means were
distinguished by the Duncan’s multiple range
test (Duncan, 1955). Whereas capital and
small letters were used for distinguishing
between values (means) of specific effect of
investigated factors and their combinations
(interaction effect), respectively.

RESULTS AND DISCUSSION

1- Some vegetative growth measurements:

Regarding the vegetatlve growth
measurements under ‘study i.e., shoot length
increase, number of leaves per shoot and leaf
area in response to the specific effect of
investigated (N), (K) and (H) soil applied
treatments, data presented in Table (2)
disclosed clearly that an obvious increase in
three growth parameters was generally
exhibited with increasing (N), (K) and (H)
rates. However, the highest rate of any N:
(Ns); K: (K2) and H: (H)) induced significantly
the longest shoot, the highest number of
leaves per shoot and the greatest value of leaf
area during the first and second seasons.
Contrary to that, the shonwt shoot, the least
number of leaves/shoot and the smallest leaf
area were always in concomitant to those trees
subjected to the lowest rate of N: (N,); K: (Ko)
and H: (Hp). Such trend was detected during
2005 and 2006 seasons.

With respect to the interaction effect
between (NKH) fertilization treatments on
studied growth parameters, data in the same
Table declared obviously that the combina-
tion between the highest rate of N, K and H
ie., (N;K;H;) treatment was statistically the
superior as it had the most simulative effect on
. three investigated growth measurements with
~ comparison to the other tested combinations.
Herein the longest shoots with the highest
values for both number of leaves per- shoot
and average leaf area were induced, descen-
dingly followed by the (N;K;H;) combination

treatment during two seasons of study. On the
other hand, the opposite was detected with
trees subjected to the lowest (NKH) rate ie.,
(N:KoH,;) combination which was signifi-
cantly the inferior and exhibited the shortest
shoot of the lowest number of leaves per each
and the smallest area of leaf. This trend was'
true during two seasons of study. In addition,
the other combinations were statistically
intermediate with relatively tendency of
variance in this concem. The obtained data
concerning the response of vegetative growth
measurements to the different studied treat-
ments are in general with the
earlier findings of Alva and Obreza (1988),
Webb and Biggs (1988), Tatini er al., (1991),
Kelting e al., (1997), Nassef (2000), Eissa
(2003), Kabeel (2004) and Shddad er al,
(2005) on citrus, olive, pear, apricot and peach
trees. :

2- Fruiting aspects parameters fruit set (%)

and yield (kg/tree):
Data obtained in Table (3) displayed

" obviously that there were positive rela-

tionship between the rate or level of N, K and.

H soil application from one hand and both
investigated fruiting measurements of "Le-
Conte" pear trees i.e., (percentage of fruit sct
and yield as kg per trec) from the other.

However, both parameters werc responded
specifically to all used treatments, where they

‘increased gradually and significantly with

increasing the applied of 3 fertilizers rates.
Herein, the highest rate of N, K and H (N;);
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(K) and (H,) exhibited significantly the
highest values of fruit set % and the greatest
statistically values of yield as kg/tree.
Contrary to that, the reverse was observed
with subjected Le-Conte trees to the lowest
rate of N, K and H i.e., (Nv); (Ko) and (Hy)
which were statistically the inferior as induced
the least values of two studied fruiting
parameters. Such trend was true both seasons
of study.

Concerning the interaction effect of
different combinations treatments of (NKH),
data presented in the same Table indicate
clearly that the specific effect of any studied
factor in this investigation was directly
reflected on the interaction effect of its own
combinations. Whereas, trees subjected to the
highest rate of (NKH) combinations treat-
ments ie, (NaK;H;) was the most effective
treatment which resulted statistically in the
highest values of fruit set percentage and the
heaviest yield as kg per tree. Meanwhile, the
least values of both fruiting parameters were
always in concomitant to that trees supplied
with the lowest rate of (NKH) combinations
treatments ic, (N,KoHp). In addition, the
other combinations were intermediate as
compared to the aforesaid two categories.
Such trend was detected throughout the two
experimental seasons of study.

The obtained results regarding the
response of fruiting parameters to different
investigated treatments under study were in
harmony with those mentioned by Awasthi et
al, (1997) on apple; Nassef (2000) and
Kabeel and El-Saadany (2004) on pear; Eissa
(2003) and Shddad ef al., (2005) on apricot
and Kabeel (2004) on peach.

3- Fruit quality:-
3-1- Fruit physical properties:
3-1-a- Fruit weight and fruit volume:
Regarding the response of both fruit
weight (gm.) and fruit volume (ml’) to specific
effect of (N); (K) and (H) fertilizer rate, data
in Table (4) pointed out that two fruit physical
characteristics under study increased signifi-
cantly by
investigated fertilizer ic, N, K and H soil
applied in two seasons of study. However,
trees received the highest rate of N: (Ns); K:

increasing the rate of each

(K;) and H: (H,) induced: fruits had signifi-
cantly the heaviest weight ‘and the greatest
volume. Contrary to that, "Le-Conte" pear
trees subjected to the lowest rate ie., (Ny);
(Ko) and (H,) were statistically the inferior,
whereas they resulted in the lightest weight
and the smallest volume of pear fruits. Such
trend was detected during both 2005 and 2006

- seasons of study.

Furthermore, data tabulated in the
same Table revealed that the average fruit
weight and volume responded significantly to
the interaction effect of the (NKH) combina-
tions. Hence, the heaviest weight and the
greatest volume of pear fruits were statisticaily
in closed relationship to "Le-Conte" pear trees
subjected to the (N;K:H;) combinations as
compared to other investigated combinations.
Meanwhile, the reversc was true with the
(N\KoH,) treated trees which exhibited

significantly the lightest and smallest pear

fruits. In addition, other combinations were
intermediate as compared to the aforesaid two
extremes. This trend was true throughout two
seasons of study.

These results are coincident with that

reported by many investigators, Abou-Aziz et

al., (1987), Yastaas (1990), Nassef (2000) and
Kabeel and El-Sadaany (2004) on pear;
Awasthi et al., (1997) on apple; Kabeel (2004)
on peach and Eissa (2003) and Shddad et al.,
(2005) on apricot.

3-1-b- Fruit firmness:

concerning the specific effect of soil
applied rates of N; K and H on fruit firmness,
data in Table (4) showed clearly that an
obvious decrease in fruit flesh firnness was
generally exhibited with increasing N rate,
however the highest N rate ie., (Ns) resulted
significantly the most softened fruits as
compared to those of the two other rates (N;)
and (N,). Since, the medium rate of N:(Np)
inducing fruits having firmer flesh texture. On
the other hand, the trend took the other way
around with both K rate and H level, whereas
the highest values of fruit firmness belonged
to the higher rate of K (K;) and the highest
level of H (H;). Such trend was observed
throughout two seasons of study.



Table (2): Shoot length, number of leaves per shoot and leaf area of '"Le-Conte' pear trees in response to the different (N), (K) and
(H) soil applied rates and their possible combinations during both 2005 and 2006 seasons.

e e e e e

oH ¥l

Shoot length increase Leaf area (cm®) Number of leaves/shoot
Treatments 2005 season
K1 K2 Mean* K1 K2 Mean* K1 K2 Mean*
N, NIHO } 1.80fg | 74.50fg 73.52C 25.05h | 26.13g 2s.63Ck 12.00ht | 12.33g~ 12.28C
N1H]1 72.00fg | 76.80f 77.10f 24.94h | 26.25fg | 26.66d-g 12.00hi | 12.67gh | 13.00fg }
. . . . 57e- 92cgi., : . .
N, N2HO 85.80¢ 88.30e 98.27d 94.81B 26.10g | 26.57¢e-g | 26.92¢-g 26.77B 13.67ef | 14.00de | 14.33de 14.44B
N2H]1 90.20¢ 97.50d 108.8¢ 26.58¢e-g | 27.09¢c-f | 27.35¢c< . 14.33de | 14.67cd | 15.67ab
8 . i 88c- 7. . . 4. .
N, N3HO 99.80d 109.3¢ 120.7b 113.70A 26.88c-g | 27.51cd | 28.38b 28.10A 1433de | 14.67cd | 15.33bc 15.39A
N3H1 106.7¢ 118.5b 127 4a 27.70bc | 28.45b | 29.69a 15.67ab | 16.00ab | 16.33a
Mean** 87.23C | 93.70B | 101.1A 26.16C | 26.82B | 27.52A 13.61C | 14.00B | 14.50A
Mean*** (HO) 90.82B (H1) 97.22A (HO0) 26.48B (H1) 27.19A - (H0) 13.59B (H1) 14.48A
s ' : 2004 season
N, N1HO 85.9013- 91.00hi 88.65C _ 25.681 | 26.43h 26.08C b 1230 12.33i 13.00hi 13.11C
NI1HI 91.20hi | 95.00h 25671 | 26.55h | 27.04gh 13.33g-1 | 13.67gh | 14.00f-h ;
. i . . 7.30 27.90d- .33e- .00d- .00d-
N, N2HO0 102 .4¢g 103.6g | 114.9ef 111.80B 26.58h | 27.30fg 90d-f 37,558 14.33¢-g | 15.00d-f | 15.00d-f 15.338
‘N2HI 109.0fg | 113.7ef | 127.5bc 27.38fg | 27.87d-f | 28.27cd 15.33¢-¢ | 16.00b-d | 16.33bc
. 4. . Sle- . . .00d- ) :
N, N3HO 118 7de | 124.5cd | 129.8be 128.9A 27 51e-g | 28.03de | 28.67bc 28.52A 15.00d-f § 16.00b-d | 16.67ab 16.50A
N3H1 122.9cd | 134.2b 143 3a 27.89d-f| 28.98b | 30.06a 16.67ab | 17.00ab | 17.67a
Mean** 103.6C | 108.8B | 116.9A 26.69C | 27.40B | 28.06A 14.50C | 15.00B | 15.44A
Mean*** (HO) 105.8B (H1) 113.8A (HO) 27.03B (H1) 27.73A (HO0) 14.41B (H1) 15.56A

* ** and *** reffer to specific effect of investigated N, K and H rate, respectively. Mmeans followed by the same Ietter/s are not significantly different at 5 % level..
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Table (3): Fruit set (%), Yield (kg/tree) of "Le-Conte" pear trees as affected by (N), (K) and (H)

soil application rate and their combinations during 2005 and 2006 seasons.

Fruit set (%)

Yield (kg)
Treatments 2005 season
Kl K2 Mean* K1 K2 Mean*
N, N1HO 1070 | 1LIT } 000 20.4‘9! 21.90hi |0 oscl
\ N1H1 1027k | 11.83h | 12.35g 30§ {°20.90j | 22.80fg
N, N2HO 12.12gh | 1340f | 1370ef | o o 2050]; (21701 | 2460d |, . 0]
N2H1 13.37f | 14.14e | 14.72d 20905 | 22.80fg | 25.90c
N, - N3HO 1399 | 1538 | 1573be | o op0 2240gh | 23.90¢ | 27.50b N
e N3H1 15.67bc | 1593b | 16.53a 23.30ef | 24.60d | 29.80a
Mean** ’ 12.51C | 13.57B | 14.03A 21.17C | 22.38B | 25.42A
Mean*** ~ (HO) 12.87B (H1) 13.87A | (HO) 22.50B (H1).23.48A
s 2004 season S
N, N1HO 11.151 , 12.2zg 11.84C . '21.271. 27% {5, 550
o N1H1 11.491 | 1249k | 13.17i 21.20j | 22.90i | 24.90fg |
N, N2H0 12.81jj 13.‘98gh 14335 | 1. g 21.901. 2367h | 2677 |, 4798
. N2H1 13.93h | 15.19¢ | 15.70d ‘ 22.70i- | 24.73fg | 29.00c
N, N3HO | 1440f | 16.15c | 1693b | . 6.30A 2437g | 26.10e 3(').63b1 2781A
N3H1 16.09c | 1687b | 17.37a 25.20f | 27.97d | 32.57a :
Mean** | 13.21C | 14.31B | 14.95A 22.64C | 24.44B | 27.77A
Mean*** (HO) 13.61B (H1) 14.70A (HO0) 24.21B (H1) 25.69A

*. ** and *** reffer to specific eﬂéct of ihvestigated N, K zind H rate, respectively. Mmeans followed by the same letter/s
are not significantly different at 5 % level..
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Table (4): Average fruit weight (gm.), volume (ml.) and firmness (inlinchz) of "Le-Conte'' pear trees in response to specific effect of
, g P

N, K and H soil application rates and their possible combinations during both 2005 and 2006 seasons.

Fruit weight (gm.) Fruit volume (ml.) Fruit firmness
Treatments 2005 season

K1 K2 Mean* K1 K2 Mean* K1 K2 Mean*

N, NIHO 130.21-<7 142.8h 135.1C 123.35 136.7h 128.6C 12.43h-]‘ 12.57fg 12.54B
N1H1 127.5k 135.05 153.4e 121.7k 128.315 | 145.0ef 12.53gh | 12.50g-1 | 12.73de

N, N2HO 130.25 139.11 157.9d 145.98 125.0]?( 131.71 150.0d | 138.9B 12.50g-i { 12.80cd | 12.93ab 12.80A
N2HI1 135.73 147.6fg 164.8¢ 130.01 | 140.0gh | 156.7c 12.67¢f | 12.87bc 13.03a

N, N3HO0 137.3j] 150.0f 169.9b 157.1A 130.01 141.7fg | 161.7b 148.6A 12.171@ 12.10m 12.231'(-l 12.25C
N3HI1 146.2gh | 156.7de 182.6a 138.3gh { 148.3de | 171.7a 12.33jk 12.27k] 12.40ij
Mean** 133.1C | 143.1B | 161.9A 126.9C | 135.6B | 153.6A . 12.44B 12.64A | 12.50B

Mean*** (HO) 142.1B (H1) 1499A (HO) 135.2B (H1) 142.2A (HO) 12.47B. (H1) 12.69A
2004 season

N, NIHO 137.7l.< 143.9j 138.9C ; 131.7hi" | 135.0gh 1317C 12.63fg | 12.80de 12.74B
N1H1 133.31 142.8; 149.9h 126.7; | 135.0gh | 141.7f 12.73ef | 12.77de 12.93¢

N, N2HO 135 Slf 149 6h 153.4¢g 149.5B 130.01 | 141.7fg | 146.7¢ 14228 12.80de { 12.87¢d { 13.07ab 12.99A
N2H]1 142.7; 154 5g 161.1¢ 135.0gh | 146.7¢ | 153.3cd 12.97bc | 12.97bc 13.23a

N, N3HO0 146.31 163.9d 172.0b 166.0A 138.3fg | 155.0¢ 163.3b 15754 12 27‘k 12 4013. 12.431 12.41C
N3H1 158.2f 169.5¢ 186.3a 150.0de | 160.0b 178.3a 12.30jk | 1247l | 12.57gh
Mean** 140.4C { 153.0B { 161.1A 133.3C | 145.0B | 153.1A 12.61B 12.69B | 12.84A

Mean*** (HO) 147.6B (H1) 155.4A (HO) 140.2B (H1) 147.4A (HO) 12.64B (H1) 12.78A

¥ ** and *** reffer to specific effect of investigated N, K and H rate, respectively. Mmeans followed by the same letter/s are not significantly different at 5 % level..

°H %1
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As for the interaction effect of
different combinations treatments on fruit
firmness, data in the same Table declared
obviously that both combinations treatments
of the (N;K:H;) and (N:K;Ho) soil applied
rates induced fruits had significantly the
firmest flesh texture. Meanwhile, the reverse
was true with both combinations treatments
between the (M:Kg) soil applied rates
associated with any of H levels (exther H, or
H;) resulted in statistically increasing flesh
softness of "Le-Conte" pear fruits as
compared to any other investigated combina-
tions. Moreover, the other (NKH) combina-
tions treatments were in between as compared
with the abovementioned two extents. Such
trend was true during both 2005 and 2006
seasons of study.

The present results are generally in
agreecment with those mentioned by Nassef
(2000), Kabeel and El-Sadaany (2004) on
pear, Awasthi et al., (1997) on apple and
Kabeel (2004) on peach.

3-1-c- Fruit dimensions (fruit height and
diameter):

Referring the response of both fruit
height and fruit diameter (mm.) to the specific
effect of different (N); (K) and (H) fertilizer
rates, data in Table (5) showed clearly that
both tested fruit characteristics increased
significantly by increasing the (N); (K) and
(H) soil applied rate. Sincg, the greatest values
of both fruit height and equatorial diameter
(wide) were statistically in closed relationship
to those trees supplied with the higher rate of
N: (N3); K: (Kp) and H (H,). On the other
hand, the least values of both fruit height and
diameter were statistically resulted by the
lowest rate of N; K and H i.e., (N}); (Ko) and
(Ho). Moreover, differences in fruit dimen-
sions due to the different rate of N, K and H
were significant as fruit dimensions of each
rate for a given fertilizer were compared to the
analogous ones of the other investigated rates.
Such trend was observed during two experi-
mental seasons.

With respect to, the response of pear
fruit dimensions to the interaction effect,
Table (5) indicates clearly that specific effect
of each investigated fertilizer rate reflected

obwously on its own -combinations and
variance were significantly . quite evident.
Anyhow, the NsK,H; treated "Le-Conte" trees
induced significantly the highest and widest
fruits during two seasons. However, the
NiKH, treated trees were statistically the
inferior as their produced fruits had the least
values of both fruit height and width in two
seasons. Moreover, the other combinations
were in between the abovementioned two
extremes. Such trend was the same during
both 2005 and 2006 seasons.

These results are in conformity with
that previously reported by Nassef (2000) and
Kabecl and El-Sadaany (2004) on pear; Eissa
(2003) and Shddad et al., (2005) on apricot.

3-1-d- Fruit shape index (fruit height /

diameter ratio):

With respect to fruit shape index
(fruit height/fruit diameter ratio), data in Table
(5) pointed out that variation due to the
specific effect of soil applied rates of N, K and
H fertilizer in most cases was not so
pronounced to be taken into consideration
during both seasons. Herein, the changes in
fruit shape index due to the specific effect of
applied rates of three NKH fertilizers were too
slight and it could be safely neglected. Such
trend could be logically explained on that fact
the paralleled rate of response for two fiuit
dimensions to investigated rates of a given
fertilizer.

The present results are in a partial
agreement with those stated by Kabeel (2004)
on peach; Nassef (2000) and Kabeel and El-
Sadaany (2004) on pear.

3-2- Fruit chemical properties:
3-2-a- Fruit juice total soluble solids
percentage (TSS %):

Data in Table (6) show obviously the
positive relationship between the fruit juice
TSS % and soil applied rate of each investi-
gated factor (fertilizer) i, (N); (K) and H.
However, providing pear trees with the
highest rate i, (N3); (Ko) and (H;) induced
fruits had significantly the highest values of
TSS %. On the other hand, the lowest values
of fruit juice TSS % was always in
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concomitant to those trees received (N,); (Ko)
and (Ho) soil added rate which ranked last in
this concern. Differences in fruit juice TSS %
due to variable rates of N; K and H were
significant as investigated rates of each
fertilizer were compared each other during
two experimental seasons.

Moreover, data in the same Table
indicated that fruit juice TSS % responded
significantly to interaction effect of (NKH)
combinations, whereas treated trees with
(N3K;H,) induced fruits containing the highest
statistical value of total soluble solids
percentage. The opposite was observed with
subjected trees to (N;KoHy) which produced
the poorest fruits in their juice TSS content.
Meanwhile, other (NKH) combinations were
statistically intermediate in this concen. This
trend was detected throughout both 2005 and
2006 seasons of study.

3-2-b- Fruit juice total titratable acidity
percentage:

Data in Table (6) revealed clearly that
fruit juice acidity % followed similar trend to
that previously discussed with fruit juice TSS
% regarding the specific effect of both (N &
K) and (H) soil applied rate during the two
seasons of study. However, rate of response
was relatively less pronounced with fruit juice
acidity.

Referring the interaction effect on
fruit juice total acidity, Table (6) displays that
two higher N rates ie., N, and N; when
combined with H; from one hand and K;
and/or K; from the other resulted generally in
the highest fruit juice total acidity during both
seasons. However, threc combinations of

(NsHo), regardless of the K soil applied rate

especially during 2™ season were statistically
similar to the aforesaid superior combinations.
On the contrary, the least fruit juice total
acidity was statistically in closed relationship
to three combinations of (N;Hy) regardless of
K soil applied rate during two seasons of
study. In addition, other combinations were in
between the aforesaid extremes.

3-2-c- TSS/acid ratio:
With regard to the specific effect of
different investigated of N, K and H fertilizers

Annals Of Agric. Sc., Moshtohor, Vol. 46(2), 2008

rate on TSS/acid ratio of "Le~Conte" pear
fruits, it is so worthy to be noticed from data
in Table (6) that a positive relationship was
observed between TSS/acid ratio and K soil
added rate. Whereas, TSS/acid ratio was
increased significantly by increasing (K) soil
applied rate, since the highest rate of X ie.,
(K;) induced the greatest -value of TSS/acid
ratio. The opposite was.-obsesved with H sail
application. However, the response of fruit
juice TSS/acid ratio to N rates did not follow
firm trend in spite of the intermediate N rate
(N;) was significantly more effective to
increase fruit juice TSS/acid ratio as compared
to either lower or higher levels (N, N;) during
both seasons.

As for the interaction effect of
different combinations between N, K and H
on TSS/acid ratio of pear fruits, data in the
sam¢ Table pointed out that pear trees
subjected to (N:K;) rates regardless of H was
applied or not exhibited statistically the
highest TSS/acid values. On the other hand,
the least values of TSS/acid ratio was always
in concomitant produced fruits by. Such trees
representative of eight combinations between
Ko & K;) from one hand and no soil added
Humate (Hy) from the other, regardless of N
soil added. However, three of N; x K, tended
relatively to reduce TSS/acid ratio during two
seasons. Morcover, other combinations were
in between the aforesaid two extremes. Such
trend was true in two experimental seasons.

The obtained data conceming the
response of fruit chemical properties to the
investigated treatments were supported by the
findings of several investigators, Awasthi ef
al., (1997); Kabeel (2004) on peach; Fissa
(2003) and Shddad et al., (2005) on apricot;
Abou-Aziz et al. (1987), Yastaas (1990)
Nassef (2000) and Kabeel and El-Sadaany
(2004) on pear trees.

4- Leaf nutritional status (leaf mineral
composition):-

4-1- Leaf content of some macronutrients
(N, P, K, Ca and Mg):

Data in Tables (7 & 8) showed
obviously that leaf macro nutrients contents
(N, P, K, Ca and Mg) of "Le-Conte" pear trecs
responded specifically to the investigated soil
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applied rates of N; K and H fertilizers. Hence,
leaf contents of N, P, K, Ca and Mg increased
significantly by increasing N; K and H applied
levels. However, treated trees with the higher
rate of N: (N3); K: (K;) and H: (H,) had leaves
contained the highest values of the studied
macronutrients except Ca % which did not
respond to H soil application. On the other
band, the least values of leaf N, P, K, Ca and
Mg contents were in closed relationship to the
trees subjected to the lowest rate of N: (N,);
K: (Ko) and H: (Hy). Moreover, differences
were significant between all the investigated
rates of either N or K from one hand and H
application except Ca % from another. Such
trend was detected during both seasons of
study.

With regard to the interaction effect,
data in the same Tables displayed clearly that
the specific effect of three factors under study
reflected directly on their interaction effect.
Anyhow, trees reccived the combinations
representing the highest rates of (N x K) soil
application from one hand and (H) soil added
rate from the other i.e., (N;K;H,) treated trees
exhibited statistically the greatest leaf macro-
nutrients (N, P, K, Ca and Mg) contents.
Besides, the N3K;H, treated trees showed also
the same influence on leaf Ca %. On the
contrary, the least N, P, K, Ca and Mg
contents in most cases were markedly coupled
with three combinations of the least N rate
Ny ie., (NiKoHp); (NiKoH) and (NiKHy)
especially former one with leaf N % which
was significantly the inferior as compared to
two other combinations of such category
during two seasons. In addition, other
combinations were in between the aforesaid
two extremes during two seasons of study.

4-2- Leaf content of some micronutrients
(Fe, Zn, Mn, and Cu):

with respect to the leaf (Fe, Zn Mn

and Cu) contents, data presented in Tables (8

& 9) revealed that there are a positive
relationship between the rate or level of N; K
or H soil applied and the studied leaf micro-
nutrients contents. However, trees received the
highest rate of N: (N3); K: (K2) or H (H;) was
the most effective and-resulted significantly
the greatest values of the leaf (Fe, Zn, Mn and
Cu) contents. Meanwhile, the opposite was
observed with trees subjected to the lowest
rate i.e., (N}); (Ko) and (Hy) where each was
significantly the inferior and exhibited the
poorest leaf (Fe, Zn, Mn and Cu) contents
throughout two experimental seasons.

Moreover, data obtained in the same
Tables indicated that leaf micronutrients
content responded obviously to the inter-
action effect of (NKH) combinations, whereas
those of the higher rates of (NKH) resulted in
a significant increase in leaf (Fe, Zn, Mn and
Cu) content as compared with other NKH
combinations during two seasons. On the
other hand, the differences between most
investigated combinations were significant in
most cases as they were compared each other
in the two seasons of study. Furthermore, the
highest rate of (NKH) soil applied ie,
(N:K;H;) treatment was more effective and
induced significantly the highest value and
richest leaves in their (Fe, Zn, Mn and Cu)
comtents during 2005 and 2006 seasons.
Whereas, the remained combinations were in
between the aforesaid two extremes with
relative tendency of various in two seasons.
This trend, was true during two seasons of
study.

Generally, the present results are in 2
general agreement with those reported by
Awasthi et al, (1997) on apple; Nassef
(2000); Kabeel and El-Saadany (2004) on
pear trees; Kabeel (2004) on peach trees; Liu
et al., (1998) and Shddad et al., (2005) on
apricot trees.



Table (5): Average fruit dimensions (length & diameter and shape index (height/diameter ratio) of "Le-Conte'" pear trees in response to
specific effect of N, K and H soil application rates and their possible combinations during 2005 and 2006 seasons.

Fruit height (mm.) Fruit diameter (mm.) Fruit shape index
Treatments 2005 season
K1 K2 Mean* K1 K2 Mean* K1 K2 Mean*
N, N1HO0 » j 76.67}1-_? 79.33gh 77.78C . 61.33h1 | 64.00f-h 62.28C 1.25¢-f 1.26¢d 1.25A
N1H1 76.004) 77.00h- | 83.33ef 61.00h 62.00h | 66.33d-f 1.26¢d 1.24¢-g 1.25¢c-e
N, N2HO 77.33h-) | 78.67hi | 86.33ce 82.28B 62.67gh | 64.00f-h | 69.00bd 66.00B 1.25d-e 1.23¢g 1.23fg 1.25A
N2H1 79.33gh | 82.33fg 89.67b 63.33f-h | 65.67e-g| 71.33b 1.26¢d 1.25¢c-¢ 1.25¢c-¢
N, N3HO 82.00fg | 85.00d-f | 88.33bc 87.06A 64.00f-h | 68.00ce | 70.67bc 68.61A 1.26¢d 1.25¢c-¢ 1.28b 1.27A
N3H1 86.00c< | 87.00b-d{ 94.00a 65.33e-g | 69.33bc | 74.33a 1.27bc 1.26¢d 1.32a
Mean** 79.17C 81.11B 86.83A 62.56C | 65.06B | 69.28A 1.26AB 1.25B 1.27A
Mean*** (HO) 80.89B (H1) 83.85A (HO) 64.74B (H1) 66.52A (HO) 1.25A (H1) 1.26A
2004 season
-i .00e- ) ) ) 1.
N, N1HO 80.67g-1 | 82.00e-h 80.50C 64.00gh | 65.00fg 64.28C 1.26bc 26bc 1254
NI1H1 78.33jj 81.33f-h | 84.00d-f 62.33hi | 65.00fg | 68.33cd 1.26bc 1.25bc 1.24b-d
N, N2HO0 80.00h1. 83.00d-g | 85.00cd 83.39B 64.00gh | 66.00e~g | 68.33cd 66.61B 1.25bc 1.25bc 1.24b-d 1.25A
N2H1 80.67g-1 | 84.33de | 87.33c 64.00gh | 67.33de | 70.00c 1.26bc 1.26bc | 1.25bc
N, N3HO 83.33dg | 87.33c 92.00b 89.06A 67.00d-f| 69.67¢ 73.33b 71.06A 1.24bd 1.25bc 1.26bc L.25A
N3H1 85.00cd | 90.00b 96.67a 68.00c-e | 72.33b | 76.00a 1.26bc 1.23d 1.28a
Mean** 80.67C | 84.44B | 87.83A 6439C | 67.39B | 70.17A 1.25A 1.25A 1.25A
Mean*** (HO) 83.33B (H1) 85.30A (HO) 66.48B (H1) 68.15A (HO) 1.25A (H1) 1.25A

*. ** and *** reffer to specific effect of investigated N, K and H rate, respectively. Mmeans followed by the same letter/s are not significantly different at 5 % level..
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Table (6): Fruit juice TSS %, acidity % and TSS/acid ratio of ""Le-Conte" pear trees as affected by specific effect of soil apphed (N),
(K) and (H) rates and their possible combinations during 2005 and 2006 seasons,

TSS (%) Acidity (%) TSS/acid ratio
Treatments 2005 season

K1 K2 Mean* K1 K2 Mean* Ki K2 Mean*

N, N1HO ' 12.17_]1(' 12.201k' 12.26C 0.227g O.233fg 0.238C 49.71d-f | 51.23b-d 49.23B
NI1HI 12271k | 12.33h~ { 12.47f4 0.233fg | 0.243e-g | 0.267a-d 47.06h | 48.23f-h | 48.62¢e-h

N, N2HO 12.43g+1 | 12.57e-g | 12.77c-¢ 12.64B 0.247ef | 0.253¢c-¢ | 0.250d-f 0.258B 50.50a | 52.30a-c { 53.68a S1.13A
N2H1 12.50f-h | 12.67e-g | 12.90cd 0.260b-¢ | 0.270a-c | 0.267ad 4691h | 50.77b-d | 52.60ab

N, N3H0 12.67e-g | 12.93¢ 13.33b 13.06A 0.250d-f | 0.260b-¢ | 0.270a-c 0.268A 49.45d-g | 49.88d-f | 50.72cd 48.51B
N3H1 12.70d-f | 13.17b 13.57a 0.270a-c { 0.277ab { 0.283a 47.16h | 47.71gh | 47.94fh

Mean** 1244C | 12.64B | 12.87A 0.248B | 0.255A | 0.262A 40.768B | 41.73AB| 42.70A .

Mean*** (HO) 12.57B (H1) 12.73A (HO) 0.246B (H1) 0.263A (HO) 50.89A - (H1) 48.56B

v 2004 season Ca

N, NIHO 12.4711. 12.53h 12.53C 1 0.250d-f | 0.257c-e 0.254B 48.144-1 48.64¢c-h 47.56C
NIH1 12.53hi | 12.60g-1 | 12.67f-h 0.247ef | 0.267a-d ] 0.270a-c 45.59% 46.08jk | 49.12¢-f

N, N2HO 12.67F-h | 12.77d-F | 12.87c-¢ 12788 0.263b-¢ | 0.263b-¢ | 0.270a-c 0.269A 48.88c-g | 50.00bc | 52.37a 49.40A
N2H1 | 12.73e-g | 12.73e~g { 12.90cd 0.260b-c | 0.277ab | 0.283a 46.94b-k | 47.31fk | 50.90ab

8Tce | ) 3. . 267 27 47.16¢- 63c-h | 494

N, N3HO 12.87ce{ 1297¢ 13.33a 13.12A 0.273ac ] 0.267a-d | 0.270a-c 02T2A l6g k | 48.63¢c-h 8b-¢ 48.398
N3Hi1 12.93¢ 13.13b 13.47a 0.260b-e{ 0.283a | 0.277ab 46.491-k { 48.71c-h | 49.88b-d
Mean** 12.68C 12.78B 12.96A 0.257B | 0.268A | 0.271A 39.54B 4047B | 4188A

Mean*** (HO) 12.76B (H1) 12.86A (H0) 0.261B (H1) 0.269A (HO) 49.01A (H1) 47.89B

¥, *¥ and *** reffer to specific effect of investigated N, K and H rate, respectively. Mmeans followed by the same letter/s are not signiﬁcahtly different at 5 % level..
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Table (7) Leaf N P, K contents of Le-Conte pear trees m response to speclﬁc effect of N, K, H soil applied rates and interaction effect
of thelr combinations during 2005 and 2006 seasons expenmental séasons.

, Nitrogen (%) Phosphomsm(_%) T Potassium (%)
.. Treatments N 2005 season T v ' . L
K1 K2 Mean* Kl | K2 |Mean*[_ KO K1 K2 | Mean*
N, _NIHO 210§ | 247 of o0 0.127gh 0.137d-:h 01348 . 130§ | 137hi | .0
NIHI™ 220fh | 2.50c ~ }.0.133¢-h | 0.137d-h | 0.150b-¢ | 137h | 147g | 1.50fg
N, _N2HO 223fg | 2500 |, 3ep | 0-130£h ] 0.133¢h 0.143cg | 0.146A 143gh | 150fg | 1.60de | = o
N2HI 237d | 263b | 0.147c-f | 0.153b-d | 0.167ab - 157ef | 163de | 1770
N, _N3HO™ 2.3-7;9_ 2670~ 1) uga | 013740 [ 0.133¢h | 0.147c-f (o - 160de | 167cd | L73be || 000
o ~N3H]1 2.53¢ | 2.83a i) 0.157a-c| 0.160a-c | 0.173a - 1.78b 1.80b 1.90a:
Mean** | 2.30B | 2.60A 7] 0138B | 0.141B | 0.153A | 1.50C | 1.56B 1.64A"
Mean*** 2288 2.41A 0.134B 0.1538 | 1.49B . 1.64A
- ' 2004 season ‘
N, - NI1HO . 253fh | s0c 0.133gh | 0.140eh | 1.40g 1408 | | 4uc
NIHI | 217k | 250gh | 2.67c-e 0.150c-g | 0.157b-¢ | 0.160b-d 1.47fg | 153¢f | 157f
N, N2H0 2.33J‘ 250gh | 2.70cd |, op |0.140eh | 0.137Fh | 0150c-g | oop| 1476 | 157ef | 162de | | o0
N2H1 2.47g- | 2.63d-f | 2.83ab 0.153¢-f-} 0.160b-d | 0.173ab 1.57ef | 1.70cd | 1.88b
N, N3HO - | 243hy | 270cd | 277bc | , o, [0.143d[0.147d-h] 0.15Tbef . | 163de | 170cd | 1.77¢ | .o,
~F N3HI 2.57e-g | 2.7Tbc | 2.90a 0.167bc | 0.173ab | 0.187a 1.77¢ 1.87b 2.03a
[Mean** - 234C |-258B | 2.73A 0.147B | 0.151B | 0.161A . 153C | 163B | 1.71A
Mean*** " (HO) 2.49B (H1) 2.61A (H0) 0.142B (H1) 0.164A ] (HO) 1.54B —HD) 1. TiA

* ** and *** reffer to specific effect of investigated N, K and H rate, respectively. Mmeans followed by the same letter/s are not Signiﬁcaﬁﬂy different at 5 % level.. .
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Table (8): Leaf Ca, Mg, Fe contents of Le-Conte pear trees in response to specific effect of N, K, H soil applied rates and interaction

effect of their combinations during 2005 and 2006 seasons experimental seasons.

Calcium (%) Magnesium (%) Iron (ppm)
Treatments 2005 season
K1 K2 Mean* KO K1 K2 Mean* K1 K2 Mean*
N, NI1HO . 1.20hi 1.30e-g 126C 0.567h | 0.617e-h 0.616C 148.3h-j 146.7ij 152.5C
NI1HI 1.25g-1 1.27gh 1.38¢c-¢ 0.633¢-g | 0.650d-f | 0.693cd 156.7e-h | 161.7b-f | 158.3d-g
N, N2HO0 1.32e-g | 1.37df 1.49b 1378 0.583g-1 | 0.593fh | 0.660de  0.665B 145.0y 148.3h-j | 148.3h4 155.8B
N2H1 1.28fg 1 .326-% 1.46bc 0.700cd | 0.693¢cd | 0.760b 160.0c-g | 163.3b-e | 170.0ab
N, N3HO0 1.37d-f 1.45bc 1.6la 1.50A 0.600f-h | 0.633¢-g | 0.743bc 0.713A 153.3f4 | 151.7g~ | 156.7e-h 162.2A
N3H1 - 1.43bd 1.47b 1.65a 0.700cd | 0.750bc | 0.850a 166.7b-d | 168.3bc 176.7a
Mean** 1.31C 1.34B 1.48A 0625C | 0.648B | 0.721A 1542B | 156.9AB | 159.4A
Mean*** (HO) 1.37A (H1) 1.39A (H0) 0.614B (H1) 0.714A (HO) 149.1B (H1) 164.6A
' 2004 season
N, NI1HO 1.37f-h 1.47de 136C 0.633h-; | 0.700fg 0.699C 1533l | 155.0g4 159.2C
NIHI 1.35gh 1.38fg 0.677g1| 0.760¢ | 0.833cd 161.7e-g | 166.7de | 168.3ce
N, N2HO0 1.45de 1.58b 1 468 0.623y | 0.683gh | 0.767¢ 0.759B 155.0g-1 | 156.7f1 | 161.7e-g 165.8B
N2H1 1.44de 1.53bc 0.750ef | 0.840b-d | 0.890bc 168 3c-¢ | 173.3b-d | 180.0b
N, N3HO0 1.53bc 1.70a 1 54A 0.650g-1 | 0.750ef | 0.850b-d 0.810A 158 3f-h | 163.3ef | 171.7cd 173.6A
N3H]1 1.49¢d 1.67a 0.823d | 0.893b 0.950a 175.0bc 180.0b 193.3a
Mean*#* 1.36C 1.44B 1.56A 0.686C | 0.760B | 0.832A 161.4C 165.6B 171.7A
Mean**#* (HO) 1.46A (H1) 1.44B (HO) 0.694B (H1) 0.824A (HO) 158.3B (H1) 174.1A

* ** and *** reffer to specific effect of investigated N, K and H rate, respectively. Mmeans followed by the same letter/s are not significantly different at 5 % level..
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Table (9): Leaf Zn, Mn, Cu contents of Le-Conte pear trees in response to specific effect of N, K, H soil applied rates and interaction

effect of their combinations during 2005 and 2006 seasons experimental seasons.

Zinc (ppm) Manganese (ppm) Cupper (ppm)
Treatments 2005 season

K1 K2 Mean* Kl K2 Mean* K1 K2 Mean*

N, N1HO 22.00g 24,17ef‘ 23 94C 33.00i5 | 36.00gh 3511C 10.771 10.97%1 1L15B
NI1H]I 23.33f | 25.00e 28.17d 35.33h | 35.00hi | 39.00de 11.33h 11.40h | 11.53fh

N, N2HO 2533e 25.00e 27.17d 27 79B 34.00h-j | 36.33f-h | 39.00de 38 94B 11.47gh | 11.50gh | 11.70e-g 11.72AB
N2H1 27.33d | 2833d | 33.17b 38.00e-g| 41.67c | 44.67b 11.80ef | 11.73e-g | 12.10cd

N, N3HO0 25.00¢ 27.17d | 30.00c 30.22A 35.67h | 38.33d-f| 42.33c. 41 78A 11.93de | 12.07cd | 12.17cd 12.25A
N3H1 27.67d | 32.33b | 39.17a 40.33cd | 45.00b | 49.00a 12.27bc | 12.43ab | 12.63a
Mean*¥* 2494C | 26.64B | 30.31A 35.94C | 3822B | 41.67A 11.62A | 11.65A | 11.85A

Mean*** (HO) 25.20B (H1) 29.3%5A (HO) 36.33B (H1) 40.89A (HO) 11.50A (H1) 11.81A
2004 season

N, N1HO : 23.50k' 26.67hi 25 83C ‘ 38.33kl } 42.00y 4161C . 11.93l | 12.13¢-h 12.09B
N1H1 25.505 26.67Thi | 2933f 40.33)k | 47.00e-g | 45.67f-h 11.97g-1 | 12.33d-g | 12.50c-¢

N, N2HO 2583y | 27.50h { 30.17e 29.97B 39.00kl | 42.001 | 45.00gh 46,238 12.03f41 | 12.47c-¢ | 12.67bd 12 5A4B
N2H1 28.33g | 30.67¢ | 37.33b 46.00f-h | 52.33c | 53.33c 12.37d-f | 12.70b-d | 13.00b

N, N3HO 27.33h | 30.33¢ 35.00¢c 32 97A 44.00ht | 49.33de | 48.33d-f 51.78A 12.40cf | 12.63b-d 13.00b 12 86A
N3H1 30.33e 33.50d | 4133a 51.00cd | 57.00b | 61.00a 12.77bc | 12.97b 13.40a
Mean** 26.78C | 28.69B | 33.31A 42.78C | 47.67B | 49.22A 1221B | 12.51A | 12.78A

Mean*** (H0) 27.74B (H1) 31.44A (HO0) 42.70B (H1) 50.41A (HO) 12.33B (H1) 12.67A

*, ** and *** reffer to specific effect of investigated N, K and H rate, respectively. Mmeans followed by the same letter/s are not significantly different at 5 % level..
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