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ABSTRACT 
 

 The effect of humic acid treatments (soil, foliar and soil + foliar with Actosol 
which contain 2.9 % humic acid and 10-10-10 NPK) on growth parameters (shoot 
length, number of leaves, leaf area and leaf chlorophyll content), nutritional status 
(percentage of leaf dry matter and NPK content), root growth (root length, number of 
roots, and dry matter of main and secondary roots), toxic ions (chloride and sodium 
leaf content), and amino acid proline of ‘Le-Conte’ pear plants budded on Pyrus 
communis or P. betulifolia rootstocks was studied under 0, 1000 and 2000 ppm saline 
irrigation water that contained equal parts by weight of: NaCl, CaCl2, MgSO4, and 
NaHCO3. Salinity treatments significantly decreased growth parameters, nutritional 
status and root system growth, while they significantly increased toxic ions and proline 
amino acid content. Salt tolerance of P. betulifolia rootstock was higher than that of P. 
communis as ‘Le-Conte’ pear plants on P. betulifolia rootstock grew better. Humic 
acid application (especially soil treatment with 20 ml Actosol in 1 L of water per 35 cm 
pot every other week from late June to October 15th) markedly minimized the harmful 
effects of salinity and enhanced pear salt tolerance. 
 

INTRODUCTION 
 

 Salinity is a significant limiting factor to agricultural productivity 
impacting about 2 x 108 ha of land surface on the earth (Epstein et al., 1980). 
Gratten and Grieve (1998) stated that the relation between salinity and 
mineral nutrition of horticultural crops is extremely complex. They added that 
crop performance may be adversely affected by salinity- induced nutritional 
disorders. These disorders may result from the effect of salinity on nutrient 
availability, competitive uptake, transport, or partitioning within the plant. For 
example, salinity reduces phosphate availability, uptake, and accumulation. 
Na+ salts reduce Ca2+ and K+ availability, transport and mobility, while Cl- 
reduces NO-3 uptake. 
 Rootstocks are important factors in the salt tolerance of fruit crops 
which are sensitive to salinity and susceptible to toxic effects of Na and Cl 
(Mass & Haffman, 1977). Under salinity conditions plant growth is affected by 
reduced water availability (Schleiff, 1979). Also, Okubo et al. (2000) showed 
that pear rootstock Pyrus betulifolia Bunge tolerates salinity more than P. 
pyrifolia Burm stock and that this tolerance was due to the ability of P. 
betulifolia to restrict Na and Cl ion transport to leaves. 
 Humic acid induced a wide range of effects on growing conditions in 
the rhizosphere (Bohme & Lua, 1997). Demir et al. (1999) revealed that 
salinity increased Na and Cl content of leaf and stem tissues and increased K 
leaf content in leaves but decreased it in stem tissues, while the reverse trend 
was noticed with Ca. 
 Accordingly, this investigation was carried out to study the response 
of ‘Le-Conte’ pears on two pear rootstocks, P. communis and P. betulifolia, to 



Eissa, Fawzia M.et al. 

 3652 

irrigation with saline water and the role of rootstocks in increasing salt 
tolerance of the scion. The possibility of using humic acid as a soil conditioner 
to reduce the harmful effects of salinity was also determined. 

 

MATERIALS AND METHODS 
 

 This study was conducted in the orchard of the Horticulture research 
Institute, Agricultural Research center, Giza Egypt during the 2004 and 2005 
seasons. Treatments were applied to one-year-old seedlings of either P. 
communis or P. betulifolia as rootstocks for ‘Le-Conte’ pears. 
 A split-split plot experiment in a randomized complete block design 
was used with three replicates. Each experimental unit consisted of 3 pots, 
each containing one seedling. Pots were 35 x 50 cm and were filled with a 
mixture of 15 kg sand and 100 g peatmoss. Seedlings were planted during 
late February in the two seasons. The two rootstocks were allocated to the 
main plots. Irrigation was done using tap water until the end of June in each 
season. Thereafter, salinity treatments were applied until Oct 15th twice 
weekly as sub-plots. They were 0, 1000, 2000 ppm of a mixture of equal 
parts by weight of each of sodium chloride, calcium chloride, magnesium 
sulfate and sodium bicarbonate salts. Sub-sub treatments were applied every 
other week during the same period, i.e., from July 1st to Oct. 15th using humic 
acid (in the form of Actosol) as follows: (a) soil application at the rate of 20 ml 
Actosol in 1 L water, (b) foliar application with 0.5 % Actosol solution + soil 
application as above, (c) foliar application as above and (d) control. Actosol is 
a commercial product that contains 2.9 % humic acid and 10-10-10 NPK. It is 
manufactured by Arctick Inc., Chentilly, VA, USA. 
 Foliage measurements included the following characters: (a) relative 
shoot length expressed as percentage of shoot length and relative number of 
leaves as percentage of number of leaves compared to control which were 
recorded in August, September and October of both seasons and (b) leaf 
area and leaf chlorophyll content as measured on Aug. 20th on 20 fully-
expanded leaves per seedling and sampled from the middle of shoots. Leaf 
area was recorded using a Cl203Area Meter (CID, Inc., USA), while a SPAD 
502 chlorophyll meter (Minolta Corporation, Ramsey, N.J., USA) was used in 
recording chlorophyll readings. 
 Subsequently, in December of both seasons, measurements were 
made for the percentage of dry matter in vegetative growth, i.e. remaining 
laves and stems and in main and secondary roots. 
 Chemical analysis was made on leaf samples to determine some 
mineral elements content. Samples were taken from intermediate position on 
scion shoots in August. Leaves were first washed several times with tap 
water; then with distilled water and 0.1 NHCl, dried at 70 oC, and finely 
ground. Samples, 0.5 g each, were digested using H2SO4-H2O2 as described 
by Cottenie (1980). Then, extracts were prepared for chemical analysis as 
described by Jackson (1973). Nitrogen was determined according to the 
modified Kjeldahl method as described by A.O.A.C. (1975). Phosphorus 
content was clorimetrically estimated according to Troug & Meyer (1939). 
Wet digestion was used for the determination of potassium as described by 
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Piper (1950) using flame photometer according to Brown & Lilleland (1946). 
Sodium also was determined by using flame photometer (Brown and 
Lilleland, 1946). Chloride content was assessed according to the methods of 
Higinbothan et al. (1967). Proline content was then colorimetriaclly estimated 
at 520 nm according to Bates et al. (1973). 
 The obtained data were statistically analysed according to Snedecor 
& Cochran (1990). Mean separation was calculated using L.S.D. values at 5 
% level. 
 

RESULTS 
 

Growth parameters: 
 Growth parameters of pear seedlings included shoot length (Fig.1), 
number of leaves (Fig.2), leaf area, and leaf chlorophyll content (Table 1).  

Humic acid treatments stimulated shoot length and number of leaves. 
Soil treatment increased these measurements to 151.5 % and 134.9 % with 
P. communis and to 168.4 % and 257.6 % with P. betulifolia rootstocks 
compared to control (100.0 %). Soil and soil + foliar treatments were more 
effective than foliar alone. These humic acid treatments inhanced growth of 
pear plants to produce larger leaves (59.5 cm2 compared to 32.6 cm2 in the 
control) and to have more leaf chlorophyll content (SPAD reading of 51.7 
compared to 46.7 in the control). 
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Fig. (1): Relative shoot length (expressed as percentage of length in the 

control), as affected by humic acid treatments (O soil, ∆ foliar 
and ● soil + foliar) and salinity treatments (×  1000 and □ 2000 
ppm) for Le- conte pear budded on Pyrus comunis( ـ  )and P. 
betulifolia  (--------) . 

 
P. betulifolia always had better growth parameters than P. communis under 
different salt doses and the differences were mostly significant. 
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Compared to the control, salinity treatments depressed shoot length to 78.8 
% and 87.7 % with P. communis and to 83.7 % and 90.8 % with P. betulifolia 
stocks in the two studied seasons, respectively (Fig.1). 
 Salinity also reduced the number of leaves to 51.6 % and 34.6 % with 
P. communis and to 69.9 % and 53.7 % with P. betulifolia stocks (Fig. 2). This 
reduction was more pronounced with time. 
 

control

20

40

60

80

100

120

140

160

180

200

220

240

260

280

Aug      Sep    Oct                      Aug     Sep      Oct

2004                                        2005

R
e

la
ti

v
e

 n
u

m
b

e
r 

o
f 

le
a

v
e

s
 (

%
)

 
Fig. (2): Relative number of leaves (expressed as percentage of number 

in the control) as affected by humic acid treatments (O soil, ∆ 
foliar and ● soil + foliar) and salinity treatments (×  1000 and □ 
2000 ppm) for Le- conte pear budded on Pyrus comunis ( 
 . (--------)  and P. betulifolia (               ـــــــــــــــ

 
2. Nutritional status: 
 The percentage of leaf content of dry matter (Table 1) and NPK 
elements (Table 2)were measured to assess plant nutritional status.  

Humic acid treatments (especially soil application) effectively 
recovered plants and helped them to improve their nutritional status (68.6%, 
2.83 %, 0.29 % and 1.62 %, compared with 52.5 %, 1.62 %, 0.19 % and 0.91 
% in the control for dry matter and NPK, respectively). 
 Moreover, pear rootstock successfully aggregated more dry matter 
(61.7 %) and NPK elements (2.35 %, 0.24 % and 0.94 %) than P. communis 
stock (58.9 %, 2.16 %, 0.20 % and 0.86 %, respectively), and the differences 
were statistically significant. 
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        Salinity had a significant effect on nutritional status of pear plants, as it 
minimized dry matter content from 63.4 % to 59.4, then to 58.1 %; nitrogen 
from 3.12 % to 2.14, then to 1.50 %; phosphorus from 0.24 % to 0.21, then to 
0.20 %; and potassium from 1.58 % to 1.29%, then to 1.21 %, with the 
increase of salinity in irrigation water from 0 to 1000, then to 2000 ppm, 
respectively. 

Concerning the interaction effect, P. betulifolia rootstock was less 
affected by salinity ,while if responded better to humic acid treatments than 
P.communis rootstock. 
3. Root system growth: 
 Root system growth (Figs. 3 and 4) included measurements of root 
length (Table 3) and number of roots (Table 4) in different diameter 
categories (< 0.5, 0.5-1.5 and > 1.5 cm). table (5) showes the percentage of 
dry mater of main and secondary roots (Table 5).Generally, humic acid 
treatments (especially soil application) induced pear plants to develop more 
roots (0.50, 9.12 and 22.8), longer roots (11.50 and 36.8 and 25.4 cm), and 
higher root dry matter content (57.0 % and 51.2 %) than in the control 
treatment (0.25, 4.87 and 14.6; 7.75, 16.8 and 16.0 cm; and 46.8 % and 31.7 
%, respectively). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (3): Effect of salinity and humic acid treatment (soil application) on 

root growth of ‘Le-Conte’ pear on Pyrus communis rootstock 
at 2000 ppm salinity 
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Fig. (4): Effect of salinity and humic acid treatment(soil application) on 

root growth of ‘Le-Conte’ pear on Pyrus betulifolia rootstock 
at 2000 ppm salinity. 

 
 P. betulifolia rootstock, developed, relative to P. communis longer 
roots (31.1 and 23.0 cm) that were higher in number (5.02 and 18.5), but with 
less skeleton roots (>1.5 cm; 5.16 cm and 0.03). It also had higher dry matter 
in main (53.5 and 55.1 %) and secondary roots (45.3 and 43.2 %) than P. 
communis stock. Overall, salinity treatments significantly minimized root 
length (from 33.5 to 27.5, then to 24.2 cm and from 23.6 to 19.4, then to 17.0 
cm as salinity of irrigation water increased from 0 to 1000, then to 2000 ppm, 
respectively) and number of roots (from 7.61 to 6.64, then to 5.88 and from 
18.9 to 17.9, then to 15.7, respectively). Meanwhile, salinity at low level (1000 
ppm) increased skeleton roots (>1.5 cm) in number to 0.29 and in length to 
10.91 cm relative to 0.24 and 8.76 cm values, respectively, in the control and 
0.29 and 5.41 cm values, respectively, in higher salinity (2000 ppm).  
4. Toxic ions content and proline: 

Chloride (Cl-) and sodium (Na+) leaf content, which are toxic to pants 
when present in high concentrations, are presented in Table 6. Humic acid 
treatment (especially soil application), effectively counteracted leaf content of 
the two toxic ions: Cl- (0.008 %) and Na+ (0.05 %) compared to the control 
(0.014 % and 1.23 %, respectively).  
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            The proline amino acid gradually increased from 0.005 to 0.017, and 
then to 0.037, as well as from 0.004 to 0.013, and then to 0.041 mg/g as 
salinity level increased from 0 to 1000, and then to 2000 ppm, especially with 
P. communis roots (0.022 mg/g) which accumulated higher proline than the 
other stock (0.017 and 0.018 mg/g). Generally, soil treatment of humic acid 
significantly reduced leaf content of proline to the normal concentration 
(0.008 as compared with 0.027 mg/g in the control). 

 P. betulifolia tended to accumulate significantly lesser content of Cl- 
(0.010 %) and Na+ (0.45 %) in the first season than P. communis (0.011 % 
and 0.47 %, respectively), while in the 2nd season the adverse trend was 
noticed with Na+, and the two stocks behaved similarly with regard to Cl- 
(0.011 % and 0.011 %). The increase of Cl- from 0.007 % to 0.011 %, and 
then to 0.013 % as well as from 0.006 % to 0.010, and then to 0.018 % and 
Na+ from 0.32 to 0.52, and then to 0.54 % as well as from 0.37 to 0.60, and 
then to 0.52 %, respectively, paralleled to the increase in salinity level of 
irrigation water from 0 to 1000, and then to 2000 ppm.  
 

DISCUSSION AND CONCLUSION 
 

 The present results indicated that the growth parameters of ‘Le-
Conte’ pear on P. communis or P. betulifolia stocks expressed as shoot 
length, number of leaves, leaf area, and leaf chlorophyll content were 
decreased with higher salinity. The same trend was noticed with the 
nutritional status expressed as N, P, K, and lead dry matter and with root 
system growth parameters, viz., root length, number of roots, and root dry 
matter. On the other hand, Na+, Cl- and the amino acid proline gradually 
increased as salinity level increased (Figs. 1 and 2 and Tables 1-4). 
 Generally, these results are in line with those reported by Fathi 
(1989), Sweidan et al. (1992), El-Shall & Fathi (1993), and Hussein (1998 
and 2004). According to Epstein et al. (1980) and Faust (1989), salinity may 
affect plant growth in two ways: the osmotic pressure of the soil solution may 
be enough to limit the availability of water to plant and the high concentration 
of salts may also facilitate the uptake of one or more of the ions so that an 
accumulation may occur causing a derangement of the normal metabolism. 
Such effects may be associated with a reduction in the uptake of nutrient 
elements (Ivanov & Ivanova, 1977) which may be due to disorders of nutrient 
availability, competitive uptake, transport or partitioning within the plant 
(Grarttan & Grieve, 1998). 
 Humic acid applications particularly soil treatment, effectively 
minimized the negative effects of salinity. Several other investigators had 
previously reported that humic substances increased dry matter of foliage 
and roots, promoted lateral root growth, and N uptake rate (Tattini et al., 
1991), contributed to the nutritional regulation and adaptability of apple trees 
and enhanced photosynthesis and accumulations of nutrients (Jianguo et al., 
1998). 
 Benefit ascribed to humic acid include its slow release of 
micronutrients to plants, and high water-holding capacity. It also stimulates 
plant growth, increases the availability of phosphate by breaking the bonds 



Eissa, Fawzia M.et al. 

 3664 

between P and either Fe or Ca, and helps in the minerlaziation and 
immobilization of N in soil. Additionally, humic acid affects the physiochemical 
properties of soil, which are important in controlling the uptake of nutrients 
and their retention, and in counteracting soil acidity (Ghabbour & Davies, 
1998). 
 It was also noticed in this study that P. betulifolia rootstock was more 
tolerant to salinity damage than P. communis stock. In former studies Okubo 
et al. (2000) showed that pear rootstock P. betulifolia tolerated salinity more 
than P. pyrifolia stock and this tolerance was due to the ability of this stock to 
restrict Na+ and Cl- ion transport to leaves. Similar results were reported 
previously by Fathi (1989), Sweidan et al. (1992), and El-Shall et al. (1993) 
who showed that Malus communis was more tolerant to salinity than MM106 
apple roots. 
 Accordingly, it is recommend that pear nursery growers: 1) use P. 
betulifolia as an appropriate rootstock especially under saline conditions, and 
2) give soil application at the rate of 20 ml Actosol (2.9 % humic acid and 10-
10-10 NPK) in 1 L of water to each pot every other week beginning from the 
end of June till Oct. 15th. 
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   اء  م                                                                دور حامض الهيوميك والاصل فى تحمل شتلات صنف الكمثرى ليكونت لملوحة 
      الرى 

                      سعد عبد الواحد الشال    و                                  فوزية محمد عيسى, مصطفى أحمد فتحى
                    ركز البحوث الزراعية م-                  معهد بحوث البساتين

  
 

   أو   ُ                                                                           دُرس تأثير المعاملة بحامض الهيوميك )معاملة التربة أو الرش على المجموع الخضرى
    راق       ً                                                                       ما معاً( على صفات النمو الخضرى )طول الفرع، عدد الأوراق، مساحة الورقة، محتوى الأو ه

     ق مننا                                                                                مننا الولوروليننل( والحالننة ال لانيننة للنبننات )ل للمننادا الجالننة لننى الأوراق، ومحتننوى الأورا
                                                                                   عناصننر النيتننروجيا والفوسننفور والبوتاسننيو ( ووننللك نمننو المجمننوع الجننلرى للنبننات )طننول وعنندد

        وراق منا                                                                              ور، والنسبة المنوية للمادا الجالة لى الجنلور الرنيسنية والفرعينة( وونللك محتنوى الأ    الجل
                                                                           عنصننرى الصننوديو  والولننور ومننا الحننامض الأمينننى بننروليا لنباتننات الومثننرى صننن  ليوونننت 
                                                                                   المطعومة على أصلى: بيرس وميونس، بيرس بتشليفوليا، تحت ظرو  الرى بترويزات مختلفة منا

      سنلفات  و                                                                   )اللى يحتوى على مخلوط ما أملاح: ولوريد الصوديو ، وولوريند الوالسنيو ،               الماء المالح
                جزء لى المليوا.      0111    ، و     0111                                             الماغنسيو ، وبيوربونات الصوديو ( هى : صفر، و 

                 ً      ً                                                سننببت الملوحننة ن صنناً واضننحاً لننى وننل مظنناهر النمننو الخضننرى والحالننة ال لانيننة ونمننو  
                                                   الأوراق ما عنصرى الصوديو  والولور والبروليا. وأظهرت                                 المجموع الجلرى، بينما زاد محتوى 

                                                     ً                             الدراسننة أا أصننل الومثننرى بيننرس بتشننليفوليا ونناا الأوثننر تحمننلاً للملوحننة حينن  نمننت علينن  نباتننات 
                                                                                  الومثرى بصورا ألضل مما نمت علنى الأصنل بينرس ومينونس. ومنا أا معاملنة النباتنات بالهيومينك 

 N P    01-  01-  01                ل هيومينك أسنيد و      0.2          ى أوتوسنول    مللن    01           ً                  أسيد )خصوصاً معاملة التربنة بن  
K/  لتننر منناء مننرا وننل أسننبوعيا مننا أواخننر يونيننو حتننى منتصنن  أوتننوبر( قللننت بوضننوح التننأثيرات                                                                             

                                 الضارا للملوحة على شتلات الومثرى.
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Table (1): Effect of humic acid (A) and salinity of irrigation water (C) on leaf area, percentage of dry matter and leaf 
chlorophyll content of pear seedlings (B): on Pyrus communis (Pc) and Pyrus betulefolia (Pb). 

 (A) (C) 

Leaf area (cm2) Dry matter (%) Chlorophyll (SPAD reading) 

2004 season 2005 season 2004 season 2005 season 2004 season 2005 season 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Control  

0 28.8 27.7 28.3 35.5 37.7 36.6 50.8 56.9 53.9 55.2 56.2 55.7 49.0 48.9 49.0 43.8 49.6 46.7 

1000 23.7 21.3 22.5 31.3 33.8 32.6 51.1 54.9 53.0 53.0 48.2 50.6 45.0 46.3 45.7 41.5 48.8 45.2 

2000 23.8 19.4 21.6 26.8 30.6 28.7 49.3 52.0 50.7 49.2 47.2 48.2 43.1 48.0 45.6 34.8 45.1 40.0 

Ave. (A x B) 25.4 22.8 
Ave (A) 

24.1 31.2 34.0 
Ave (A) 

32.6 50.4 54.6 
Ave (A) 

52.5 52.5 50.5 
Ave (A) 

51.5 45.7 47.7 
Ave (A) 

46.7 40.0 47.8 
Ave (A) 

43.9 

Soil 

0 38.2 38.8 38.5 60.5 63.7 62.1 69.1 68.2 68.7 70.7 73.9 72.3 53.4 54.3 53.9 50.5 51.5 51.0 

1000 35.6 36.4 36.0 56.2 61.4 58.8 67.8 69.4 68.6 63.1 68.8 66.0 52.2 53.3 52.8 47.9 49.7 48.8 

2000 33.9 35.0 34.5 56.1 59.3 57.7 67.3 69.8 68.6 65.5 60.7 63.1 50.1 46.7 48.4 42.1 47.5 44.8 

Ave. (A x B) 35.9 36.7 
Ave (A) 

36.3 57.6 61.5 
Ave (A) 

59.5 68.1 69.1 
Ave (A) 

68.6 66.4 67.8 
Ave (A) 

67.1 51.9 51.4 
Ave (A) 

51.7 46.8 49.6 
Ave (A) 

48.2 

Foliar   

0 34.6 39.8 37.2 36.6 56.8 46.7 49.2 54.2 51.7 52.3 59.7 56.0 49.3 50.1 49.7 46.9 47.9 47.4 

1000 34.4 34.2 34.3 40.5 54.4 47.5 50.9 53.7 52.3 50.7 57.2 54.0 45.6 49.4 47.5 45.7 51.1 48.4 

2000 30.5 32.6 31.6 23.2 55.5 39.4 52.6 55.9 54.3 48.3 59.8 54.1 44.0 46.8 45.4 44.7 46.0 45.4 

Ave. (A x B) 33.2 35.5 
Ave (A) 

34.4 33.4 55.6 
Ave (A) 

44.5 50.9 54.6 
Ave (A) 

52.8 50.4 58.9 
Ave (A) 

54.7 46.3 48.8 
Ave (A) 

47.5 45.8 48.3 
Ave (A) 

47.1 

Soil + 
foliar 

0 37.0 39.5 38.3 62.0 57.4 59.7 56.6 61.0 58.8 68.8 70.4 69.6 47.9 53.1 50.5 46.2 51.6 48.9 

1000 36.6 35.8 36.2 55.8 55.5 55.7 57.8 53.3 55.6 65.7 68.2 67.0 47.7 49.1 48.4 44.8 51.2 48.0 

2000 31.6 33.3 32.5 52.6 50.7 51.7 54.4 42.0 48.2 63.9 69.8 66.9 43.6 50.5 47.1 45.3 47.5 46.4 

Ave. (A x B) 35.1 36.2 
Ave (A) 

35.6 
56.8 54.5 

Ave (A) 
55.7 

56.3 52.1 
Ave (A) 

54.2 
66.1 69.5 

Ave (A) 
67.8 

46.4 50.9 
Ave (A) 

48.7 
45.4 50.1 

Ave (A) 
47.8 

Ave. (B x 
C) 

0 34.7 36.5 
Ave (C) 

35.6 
48.7 53.9 

Ave (C) 
51.3 

56.4 60.1 
Ave (C) 

58.3 
61.8 65.1 

Ave (C) 
63.4 

49.9 51.6 
Ave (C) 

50.8 
46.9 50.2 

Ave (C) 
48.5 

1000 32.6 31.9 32.3 46.0 51.3 48.6 56.9 57.8 57.4 58.1 60.6 59.4 47.6 49.5 48.6 45.0 50.2 47.6 

2000 30.0 30.1 30.0 39.7 49.0 44.4 55.9 54.9 55.4 56.7 59.4 58.1 45.2 48.0 46.6 41.7 46.5 44.1 

Ave. (B) 32.4 32.8  44.8 51.4  56.4 57.6  58.9 61.7  47.6 49.7  44.5 49.0  

LSD at 5% for: 
Humic acid (A)   2.50   2.82   4.18   4.55   2.84   2.42 
Pear rootstock (B)   2.17   2.44   3.62   3.94   2.46   2.10 
Salinity (C)   2.17   2.44   3.62   3.94   2.46   2.10 
A x B   3.54   3.99   5.91   6.43   4.01   3.43 
A x C   4.34   4.89   7.24   7.88   4.92   4.20 
B x C   3.07   3.45   5.12   5.57   3.48   2.97 
A x B x C   6.13   6.91   10.24   7.68   6.95   5.93 
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Table (2): Effect of humic acid (A) and salinity of irrigation water (C) on percentage of leaf nitrogen (N), phosphorous 

(P) and potassium (K) content in pear seedlings (B): on Pyrus communis (Pc) and Pyrus betulefolia (Pb). 

 (A) (C) 

N (%) P (%) K (%) 

2004 season 2005 season 2004 season 2005 season 2004 season 2005 season 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Control  

0 1.75 2.11 1.93 2.84 2.20 2.52 0.15 0.13 0.14 0.16 0.15 0.16 1.44 1.49 1.47 1.44 1.47 1.46 

1000 1.59 1.59 1.59 1.69 1.74 1.72 0.24 0.19 0.22 0.25 0.22 0.24 0.59 0.61 0.60 0.59 0.69 0.64 

2000 1.39 1.29 1.34 1.18 1.38 1.28 0.16 0.15 0.16 0.18 0.16 0.17 0.32 0.38 0.35 0.82 0.46 0.64 

Ave. (A x B) 1.58 1.66 
Ave (A) 

1.62 1.90 1.77 
Ave (A) 

1.84 0.18 0.16 
Ave (A) 

0.17 0.20 0.18 
Ave (A) 

0.19 0.78 0.83 
Ave (A) 

0.81 0.95 0.87 
Ave (A) 

0.91 

Soil 

0 3.32 3.34 3.33 3.41 3.45 3.43 0.28 0.22 0.25 0.29 0.61 0.45 1.75 1.57 1.66 1.75 1.66 1.71 

1000 3.06 3.21 3.14 2.15 2.30 2.23 0.18 0.23 0.21 0.19 0.24 0.22 0.63 0.71 0.67 1.63 1.68 1.66 

2000 2.03 2.02 2.03 1.93 1.92 1.93 0.21 0.20 0.21 0.22 0.19 0.21 0.44 0.51 0.48 1.44 1.57 1.51 

Ave. (A x B) 2.80 2.86 
Ave (A) 

2.83 
2.50 2.56 

Ave (A) 
2.53 

0.22 0.22 
Ave (A) 

0.22 
0.23 0.35 

Ave (A) 
0.29 

0.94 0.93 
Ave (A) 

0.94 
1.61 1.64 

Ave (A) 
1.62 

Foliar   

0 2.61 3.22 2.92 3.71 3.13 3.42 0.14 0.18 0.16 0.14 0.19 0.17 1.12 1.40 1.26 1.62 1.66 1.64 

1000 2.20 2.30 2.25 2.70 2.20 2.45 0.18 0.15 0.17 0.18 0.16 0.17 0.73 1.30 1.02 1.33 1.36 1.35 

2000 1.03 1.72 1.38 1.13 1.81 1.47 0.15 0.29 0.22 0.17 0.26 0.22 0.56 0.75 0.66 1.26 1.12 1.19 

Ave. (A x B) 1.95 2.41 
Ave (A) 

2.18 
2.51 2.38 

Ave (A) 
2.45 

0.16 0.21 
Ave (A) 

0.18 
0.16 0.20 

Ave (A) 
0.18 

0.80 1.15 
Ave (A) 

0.98 
1.40 1.38 

Ave (A) 
1.39 

Soil + 
foliar 

0 3.05 3.20 3.13 2.84 3.40 3.12 0.19 0.23 0.21 0.18 0.23 0.21 1.60 1.50 1.55 1.60 1.47 1.54 

1000 2.05 2.30 2.18 2.14 2.21 2.18 0.19 0.25 0.22 0.20 0.22 0.21 0.50 0.53 0.52 1.50 1.53 1.52 

2000 1.83 1.93 1.88 1.32 1.33 1.33 0.24 0.22 0.23 0.23 0.21 0.22 0.69 0.51 0.60 1.49 1.54 1.52 

Ave. (A x B) 2.31 2.48 
Ave (A) 

2.39 
2.10 2.31 

Ave (A) 
2.21 

0.21 0.23 
Ave (A) 

0.22 
0.20 0.22 

Ave (A) 
0.21 

0.93 0.85 
Ave (A) 

0.89 
1.53 1.51 

Ave (A) 
1.52 

Ave. (B x 
C) 

0 2.68 2.97 
Ave (C) 

2.83 
3.20 3.05 

Ave (C) 
3.12 

0.19 0.19 
Ave (C) 

0.19 
0.19 0.30 

Ave (C) 
0.24 

1.48 1.49 
Ave (C) 

1.48 
1.60 1.57 

Ave (C) 
1.59 

1000 2.23 2.35 2.29 2.17 2.11 2.14 0.20 0.21 0.20 0.21 0.21 0.21 0.61 0.79 0.70 1.26 1.32 1.28 

2000 1.57 1.74 1.66 1.39 1.61 1.50 0.19 0.22 0.20 0.20 0.21 0.20 0.50 0.54 0.52 1.25 1.17 1.21 

Ave. (B) 2.16 2.35  2.25 2.26  0.19 0.20  0.20 0.24  0.86 0.94  1.37 1.35  

LSD at 5% for: 
Humic acid (A)   0.29   0.26   0.007   0.007   0.093   0.088 
Pear rootstock 
(B) 

  0.25   0.22   0.006   0.006   0.080   0.076 

Salinity (C)   0.25   0.22   0.006   0.006   0.080   0.076 
A x B   0.41   0.36   0.10   0.10   0.131   0.124 
A x C   0.50   0.44   0.012   0.012   0.161   0.152 
B x C   0.36   0.31   0.008   0.008   0.114   0.108 
A x B x C   0.71   0.63   0.017   0.017   0.228   0.215 
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Table (3): Effect of humic acid (A) and salinity of irrigation water (C) on root length (cm) in different diameter 
categories (>1.5, 1.5-0.5 and <0.5 cm) of  pear seedlings (B): on Pyrus communis (Pc) and Pyrus 
betulefolia (Pb). 

 (A) (C) 

> 1.5 CM 1.5-0.5 CM <0.5 CM 

2004 season 2005 season 2004 season 2005 season 2004 season 2005 season 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Control  

0 13.80 0.00 6.90 0.00 2.70 1.35 17.5 24.7 21.1 21.6 17.1 19.4 17.7 18.9 18.3 15.6 16.1 15.9 

1000 14.80 8.00 11.40 40.80 3.00 21.90 13.5 23.2 18.4 16.3 15.2 15.8 17.2 15.4 16.3 14.7 17.3 16.0 

2000 0.00 0.00 0.00 0.00 0.00 0.00 17.3 24.2 20.8 14.7 15.7 15.2 14.3 14.8 14.6 18.5 13.9 16.2 

Ave. (A x B) 9.53 2.67 
Ave (A) 

6.10 13.60 1.90 
Ave (A) 

7.75 16.1 24.0 
Ave (A) 

20.1 17.5 16.0 
Ave (A) 

16.8 16.4 16.4 
Ave (A) 

16.4 
16.3 15.8 

Ave (A) 
16.0 

Soil 

0 13.20 0.00 6.60 11.50 22.70 17.10 41.2 45.7 43.5 37.8 41.4 39.6 12.5 39.6 26.1 26.4 28.6 27.5 

1000 10.80 0.00 5.40 3.80 7.60 5.70 19.1 31.1 25.1 33.2 37.5 35.4 17.5 25.0 21.3 25.2 24.8 25.0 

2000 8.00 0.00 4.00 19.40 4.00 11.70 17.5 24.4 21.0 35.1 35.5 35.3 15.0 19.8 17.4 24.6 22.8 23.7 

Ave. (A x B) 10.67 0.00 
Ave (A) 

5.33 11.57 11.43 
Ave (A) 
11.50 25.9 33.7 

Ave (A) 
29.8 35.4 38.1 

Ave (A) 
36.8 18.0 28.1 

Ave (A) 
23.1 25.4 25.4 

Ave (A) 
25.4 

Foliar   

0 16.10 0.00 8.05 26.60 3.30 14.95 25.2 30.0 27.6 20.0 18.5 19.3 17.4 26.4 21.9 16.1 17.7 16.9 

1000 12.00 0.00 6.00 4.50 7.20 5.85 29.4 27.5 28.5 14.0 16.7 15.4 16.0 23.9 20.0 14.1 16.1 15.1 

2000 7.70 0.00 3.85 7.90 0.00 3.95 18.0 27.0 22.5 15.3 16.8 16.0 15.3 21.8 18.6 11.3 14.9 13.1 

Ave. (A x B) 11.93 0.00 
Ave (A) 

5.97 13.00 3.50 
Ave (A) 

8.25 24.2 28.2 
Ave (A) 

26.2 16.4 17.3 
Ave (A) 

16.9 16.2 24.0 
Ave (A) 

20.1 13.8 16.2 
Ave (A) 

15.0 

Soil + 
foliar 

0 14.70 0.00 7.35 3.30 0.00 1.65 42.6 41.2 41.9 37.9 38.2 38.1 17.9 29.3 23.6 24.7 25.5 25.1 

1000 18.00 0.00 9.00 15.20 5.20 10.20 39.9 36.4 38.2 35.4 33.9 34.7 17.8 22.3 20.1 22.3 23.8 23.1 

2000 9.70 0.00 4.85 5.80 6.20 6.00 27.9 37.3 32.6 31.2 36.9 34.1 16.6 18.5 17.6 20.4 23.4 21.9 

Ave. (A x B) 14.13 0.00 
Ave (A) 

7.07 
8.10 3.80 

Ave (A) 
5.95 

36.8 38.3 
Ave (A) 

37.6 
34.8 36.3 

Ave (A) 
35.6 

17.4 23.4 
Ave (A) 

20.4 
22.5 24.2 

Ave (A) 
23.4 

Ave. (B x 
C) 

0 14.45 0.00 
Ave (C) 

7.23 
10.35 7.18 

Ave (C) 
8.76 

31.6 35.4 
Ave (C) 

33.5 
29.3 28.8 

Ave (C) 
29.1 

18.6 28.6 
Ave (C) 

23.6 
20.7 22.0 

Ave (C) 
21.3 

1000 13.90 2.00 7.95 16.08 5.75 10.91 25.5 29.6 27.5 24.7 25.8 25.3 17.1 21.7 19.4 19.1 20.5 19.8 

2000 6.35 0.00 3.18 8.28 2.55 5.41 20.2 28.2 24.2 24.1 26.2 25.2 15.3 18.7 17.0 18.7 18.8 18.7 

Ave. (B) 11.57 0.67  11.57 5.16  25.8 31.1  26.0 27.0  17.0 23.0  19.5 20.4  

LSD at 5% for 
Humic acid (A)   0.052   0.030   3.06   2.05   2.79   2.87 

Pear rootstock (B)   0.045   0.026   2.65   1.78   2.42   2.49 
Salinity (C)   0.045   0.026   2.65   1.78   2.42   2.49 
A x B   0.074   0.043   4.33   2.90   3.95   4.06 
A x C   0.090   0.052   5.31   3.55   4.84   4.97 
B x C   0.064   0.037   3.75   2.51   3.42   3.52 
A x B x C   0.128   0.074   7.51   5.03   6.84   7.04 
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Table (4): Effect of humic acid (A) and salinity of irrigation water (C) on number of root in different diameter 
categories (>1.5, 1.5-0.5 and <0.5 cm) of  pear seedlings (B): on Pyrus communis (Pc) and Pyrus 
betulefolia (Pb). 

(A) (C) 

> 1.5 CM 1.5-0.5 CM <0.5 CM 

2004 season 2005 season 2004 season 2005 season 2004 season 2005 season 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Control  

0 1.00 0.00 0.50 0.30 0.30 0.30 4.00 4.70 4.35 5.20 5.80 5.50 11.7 13.7 12.7 16.5 16.5 16.5 

1000 0.70 0.30 0.50 0.30 0.30 0.30 3.70 4.70 4.20 5.80 4.80 5.30 10.1 12.3 11.2 12.7 12.7 12.7 

2000 0.00 0.00 0.00 0.30 0.00 0.15 3.70 5.00 4.35 5.30 2.30 3.80 9.8 11.0 10.4 14.5 14.5 14.5 

Ave. (A x B) 0.57 0.10 
Ave (A) 

0.33 0.30 0.20 
Ave (A) 

0.25 3.80 4.80 
Ave (A) 

4.30 5.43 4.30 
Ave (A) 

4.87 10.5 12.3 
Ave (A) 

11.4 14.6 14.6 
Ave (A) 

14.6 

Soil 

0 0.70 0.00 0.35 0.00 1.00 0.50 4.00 7.00 5.50 9.20 9.80 9.50 23.8 26.5 25.2 24.5 24.5 24.5 

1000 0.70 0.00 0.35 0.00 0.70 0.35 3.70 6.00 4.85 9.50 9.00 9.25 22.8 25.8 24.3 20.8 20.8 20.8 

2000 0.30 0.00 0.15 1.00 0.30 0.65 4.50 6.30 5.40 8.30 8.90 8.60 18.2 19.7 19.0 23.0 23.0 23.0 

Ave. (A x B) 0.57 0.00 
Ave (A) 

0.28 0.33 0.67 
Ave (A) 

0.50 4.07 6.43 
Ave (A) 

5.25 9.00 9.23 
Ave (A) 

9.12 21.6 24.0 
Ave (A) 

22.8 22.8 22.8 
Ave (A) 

22.8 

Foliar   

0 1.00 0.00 0.50 0.00 0.30 0.15 5.20 5.00 5.10 6.90 6.80 6.85 15.3 15.0 15.2 21.3 21.3 21.3 

1000 0.70 0.00 0.35 0.00 0.70 0.35 3.70 2.30 3.00 4.80 2.50 3.65 16.7 17.7 17.2 20.1 20.1 20.1 

2000 0.70 0.00 0.35 0.00 0.00 0.00 2.70 1.50 2.10 4.40 1.80 3.10 11.0 16.5 13.8 19.0 19.0 19.0 

Ave. (A x B) 0.80 0.00 
Ave (A) 

0.40 
0.00 0.33 

Ave (A) 
0.17 

3.87 2.93 
Ave (A) 

3.40 
5.37 3.70 

Ave (A) 
4.53 

14.3 16.4 
Ave (A) 

15.4 
20.1 20.1 

Ave (A) 
20.1 

Soil + 
foliar 

0 0.70 0.00 0.35 0.00 0.00 0.00 5.30 6.70 6.00 8.20 9.00 8.60 21.3 23.6 22.5 23.2 23.2 23.2 

1000 1.00 0.00 0.50 0.00 0.30 0.15 5.80 6.00 5.90 8.70 8.00 8.35 15.7 21.8 18.8 22.3 22.3 22.3 

2000 0.70 0.00 0.35 0.00 0.70 0.35 4.70 5.00 4.85 7.70 8.30 8.00 20.7 18.6 19.7 21.3 21.3 21.3 

Ave. (A x B) 0.80 0.00 
Ave (A) 

0.40 
0.00 0.33 

Ave (A) 
0.17 

5.27 5.90 
Ave (A) 

5.58 
8.20 8.43 

Ave (A) 
8.32 

19.2 21.3 
Ave (A) 

20.3 
22.3 22.3 

Ave (A) 
22.3 

Ave. (B x 
C) 

0 0.85 0.00 
Ave (C) 

0.43 
0.08 0.40 

Ave (C) 
0.24 

4.63 5.85 
Ave (C) 

5.24 
7.38 7.85 

Ave (C) 
7.61 

18.0 19.7 
Ave (C) 

18.9 
21.4 21.4 

Ave (C) 
21.4 

1000 0.78 0.08 0.43 0.08 0.50 0.29 4.23 4.75 4.49 7.20 6.08 6.64 16.3 19.4 17.9 18.9 19.0 19.0 

2000 0.43 0.00 0.21 0.33 0.25 0.29 3.90 4.45 4.18 6.43 5.33 5.88 14.9 16.5 15.7 19.5 19.5 19.5 

Ave. (B) 0.68 0.03  0.16 0.38  4.25 5.02  7.00 6.42  16.4 18.5  19.9 19.9  

LSD at 5% for:: 
Humic acid (A)   0.037   0.037   0.78   0.93   2.32   2.00 

Pear rootstock (B)   0.032   0.032   0.68   0.81   2.01   1.73 
Salinity (C)   0.032   0.032   0.68   0.81   2.01   1.73 
A x B   0.052   0.052   1.10   1.32   3.28   2.83 
A x C   0.064   0.064   1.35   1.62   4.02   3.46 
B x C   0.045   0.045   0.95   1.14   2.84   2.45 
A x B x C   0.090   0.090   1.91   2.28   5.68   4.89 

 
Table (5): Effect of humic acid (A) and salinity of irrigation water (C) on percentage of dry matter in main 

and secondary roots of pear seedlings (B): on Pyrus communis (Pc) and Pyrus betulefolia (Pb). 
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 (A) (C) 

Dry matter main roots (%) Dry matter secondary roots (%) 

2004 season 2005 season 2004 season 2005 season 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Control  

0 51.4 53.8 52.6 51.3 55.6 53.5 30.4 40.4 35.4 37.4 43.6 40.5 

1000 45.6 49.1 47.4 51.8 50.1 51.0 25.0 37.5 31.3 30.0 39.7 34.9 

2000 40.7 40.3 40.5 40.3 48.2 44.3 27.9 28.9 28.4 23.6 31.2 27.4 

Ave. (A x B) 45.9 47.7 
Ave (A) 

46.8 
47.8 51.3 

Ave (A) 
49.6 

27.8 35.6 
Ave (A) 

31.7 
30.3 38.2 

Ave (A) 
34.3 

Soil 

0 60.4 63.6 62.0 61.3 63.8 62.6 50.6 57.4 54.0 56.2 59.6 57.9 

1000 59.3 60.5 59.9 58.8 60.1 59.5 47.7 54.8 51.3 49.4 52.1 50.8 

2000 44.2 54.0 49.1 51.4 52.6 52.0 48.9 47.7 48.3 40.0 43.1 41.6 

Ave. (A x B) 54.6 59.4 
Ave (A) 

57.0 
57.2 58.8 

Ave (A) 
58.0 

49.1 53.3 
Ave (A) 

51.2 
48.5 51.6 

Ave (A) 
50.1 

Foliar   

0 48.5 56.0 52.2 48.4 56.9 52.7 47.9 50.4 49.2 37.3 44.7 41.0 

1000 45.6 53.4 49.5 49.1 51.4 50.3 33.9 44.3 39.1 31.1 39.1 35.1 

2000 43.5 43.4 43.5 43.3 52.2 47.8 31.6 37.7 34.7 27.9 31.6 29.8 

Ave. (A x B) 45.9 50.9 
Ave (A) 

48.4 
46.9 53.5 

Ave (A) 
50.2 

37.8 44.1 
Ave (A) 

41.0 
32.1 38.5 

Ave (A) 
35.3 

Soil + foliar 

0 53.8 59.9 56.8 56.3 61.9 59.1 44.9 51.6 48.3 47.7 47.3 47.5 

1000 50.8 59.8 55.3 46.0 59.5 52.8 38.8 47.9 43.4 43.5 45.2 44.4 

2000 49.8 47.7 48.8 36.2 49.3 42.8 31.9 44.7 38.3 39.1 40.6 39.9 

Ave. (A x B) 51.5 55.8 
Ave (A) 

53.6 
46.2 56.9 

Ave (A) 
51.5 

38.5 48.1 
Ave (A) 

43.3 
43.4 44.4 

Ave (A) 
43.9 

Ave. (B x C) 

0 53.5 58.3 
Ave (C) 

55.9 
54.3 59.6 

Ave (C) 
56.9 

43.5 49.9 
Ave (C) 

46.7 
44.7 48.8 

Ave (C) 
46.7 

1000 50.3 55.7 53.0 51.4 55.3 53.4 36.4 46.1 41.2 38.5 44.0 41.3 

2000 44.6 46.4 45.5 42.8 50.6 46.7 35.1 39.8 37.4 32.7 36.6 34.6 

Ave. (B) 49.5 53.5  49.5 55.1  38.3 45.3  38.6 43.1  

LSD at 5% for: 
Humic acid (A)   3.14   3.39   2.69   2.76 
Pear rootstock 

(B) 
  2.72   2.94   2.33   2.39 

Salinity (C)   2.72   2.94   2.33   2.39 
A x B   4.44   4.80   3.81   3.90 
A x C   5.43   5.87   4.67   4.78 
B x C   3.84   4.15   3.30   3.38 
A x B x C   7.68   8.31   6.60   6.75 

 
Table (6): Effect of humic acid (A and) salinity of irrigation water (C) on proline amino acid and percentage of 

sodium (Na) and chloride (Cl) of pear seedlings (B): on Pyrus communis (Pc) and Pyrus betulefolia (Pb). 
 (A) (C) Proline (mg/g) Na (%) Cl (%) 
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2004 season 2005 season 2004 season 2005 season 2004 season 2005 season 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Pc Pb 
Ave 

(AxC) 
Pc Pb 

Ave 
(AxC) 

Contro
l  

0 0.008 0.009 0.009 0.008 0.008 0.008 0.72 0.71 0.72 0.77 0.74 0.76 0.009 0.006 0.008 0.007 0.007 0.007 

1000 0.026 0.019 0.023 0.006 0.010 0.008 1.50 1.43 1.47 1.65 1.62 1.64 0.013 0.009 0.011 0.014 0.010 0.012 

2000 0.056 0.043 0.050 0.067 0.061 0.064 1.56 1.49 1.53 0.86 1.67 1.27 0.012 0.012 0.012 0.025 0.021 0.023 

Ave. (A x B) 0.030 0.024 
Ave (A) 
0.027 

0.027 0.026 
Ave (A) 
0.027 

1.26 1.21 
Ave (A) 

1.24 
1.09 1.34 

Ave (A) 
1.22 

0.011 0.009 
Ave (A) 
0.010 

0.015 0.013 
Ave (A) 
0.014 

Soil 

0 0.003 0.007 0.005 0.003 0.001 0.002 0.04 0.02 0.03 0.03 0.03 0.03 0.006 0.006 0.006 0.005 0.005 0.005 

1000 0.006 0.013 0.010 0.006 0.003 0.005 0.05 0.04 0.05 0.06 0.05 0.06 0.008 0.008 0.008 0.006 0.009 0.008 

2000 0.022 0.017 0.020 0.027 0.007 0.017 0.07 0.05 0.06 0.06 0.06 0.06 0.009 0.013 0.011 0.008 0.014 0.011 

Ave. (A x B) 0.010 0.012 
Ave (A) 
0.011 

0.012 0.004 
Ave (A) 
0.008 

0.05 0.04 
Ave (A) 

0.05 
0.05 0.05 

Ave (A) 
0.05 

0.008 0.009 
Ave (A) 
0.008 

0.006 0.009 
Ave (A) 
0.008 

Foliar   

0 0.005 0.001 0.003 0.003 0.001 0.002 0.49 0.47 0.48 0.64 0.62 0.63 0.006 0.006 0.006 0.005 0.005 0.005 

1000 0.018 0.010 0.014 0.019 0.008 0.014 0.51 0.50 0.51 0.65 0.62 0.64 0.027 0.007 0.017 0.009 0.011 0.010 

2000 0.051 0.036 0.044 0.051 0.046 0.049 0.54 0.46 0.50 0.67 0.64 0.66 0.007 0.012 0.010 0.020 0.019 0.020 

Ave. (A x B) 0.025 0.016 
Ave (A) 
0.020 0.024 0.018 

Ave (A) 
0.021 0.51 0.48 

Ave (A) 
0.50 0.65 0.63 

Ave (A) 
0.64 0.013 0.008 

Ave (A) 
0.011 0.011 0.012 

Ave (A) 
0.012 

Soil + 
foliar 

0 0.003 0.006 0.005 0.003 0.006 0.005 0.06 0.05 0.06 0.08 0.07 0.08 0.006 0.007 0.007 0.007 0.005 0.006 

1000 0.026 0.020 0.023 0.033 0.021 0.027 0.07 0.06 0.07 0.09 0.07 0.08 0.008 0.010 0.009 0.013 0.009 0.011 

2000 0.041 0.031 0.036 0.037 0.035 0.036 0.08 0.06 0.07 0.09 0.08 0.09 0.021 0.018 0.020 0.017 0.016 0.017 

Ave. (A x B) 0.023 0.019 
Ave (A) 
0.021 

0.024 0.021 
Ave (A) 
0.023 

0.07 0.06 
Ave (A) 

0.06 
0.09 0.07 

Ave (A) 
0.08 

0.012 0.012 
Ave (A) 
0.012 

0.012 0.010 
Ave (A) 
0.011 

Ave. 
(B x C) 

0 0.005 0.006 
Ave (C) 
0.005 

0.004 0.004 
Ave (C) 
0.004 

0.33 0.31 
Ave (C) 

0.32 
0.38 0.37 

Ave (C) 
0.38 

0.007 0.006 
Ave (C) 
0.007 

0.006 0.006 
Ave (C) 
0.006 

1000 0.019 0.016 0.017 0.016 0.011 0.013 0.53 0.51 0.52 0.61 0.59 0.60 0.014 0.009 0.012 0.011 0.010 0.011 

2000 0.043 0.032 0.037 0.046 0.037 0.041 0.56 0.52 0.54 0.42 0.61 0.52 0.012 0.014 0.013 0.018 0.018 0.018 

Ave. (B) 0.022 0.018  0.022 0.017  0.47 0.45  0.47 0.52  0.011 0.010  0.012 0.011  

LSD at 5% for: 
Humic acid (A)   0.007   0.007   0.007   0.107   0.002   0.002 
Pear rootstock 
(B) 

  0.006   0.006   0.006   0.092   0.002   0.002 

Salinity (C)   0.006   0.006   0.006   0.092   0.002   0.002 
A x B   0.010   0.010   0.010   0.151   0.003   0.003 
A x C   0.012   0.012   0.012   0.185   0.004   0.004 
B x C   0.009   0.009   0.008   0.131   0.003   0.003 
A x B x C   0.017   0.017   0.017   0.261   0.005   0.006 

 


