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ABSTRACT

Two filed experiment were conducted at El- Baramoon Experimental Farm during 2016/2017 and

2017/2018 seasons to study effect of sowing dates and some growth stimulants on growth, yield and its component
and seed quality of pea. The experiment was laid-out in a split-plot design with three replications. Sowing on 1st
week of Sept. recorded the best results of plant height, number of leaves, fresh and dry weights of plant, N, P and
K contents in leaves, pods number/plant, yield per plant and feddan than. Treated pea plants with NPK at 50 % of
RR + humic acid + magnetic iron recorded highest values of plant height, number of leaves, total fresh and dry
weights/plant, yield per plant fed in the both seasons and 100-seed weight in 2nd season. The N, P and K % in
leaves were obtained with NPK at 50 % RR + humic acid + proline. Sowing on 1st week of Sept. and fertilizing
with NPK at 50 % RR + humic acid + magnetic iron increased plant height, number of leaves, total fresh and
dry weights/plant, yield per plant fed in both seasons and 100 seed weight in the 2nd season. While, sowing on 1st
week of Feb. and spraying with proline amino increased proline content and oxides enzyme activity. Meanwhile,

sowing on 1st week of Sept. and fertilizing with NPK at 50 % RR+ humic acid + proline gave the highest values
of N, Kand lowest values of proline content and oxides enzyme.
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INTRODUCTION

Pea (Pisum sativum L.) is a member of the Fabaceae
family and is regarded one of the most significant legume
crops for local consumption and export as a common
vegetable crop in Egypt. Because of its elevated protein
content, ascorbic acid, carbohydrates, balanced amino acid
structure and excellent digestibility, this crop is commonly
used as a source of protein in human diets. In general, this
crop gives high yield and ensures high profits, especially
when cultivated for green pods.

Sowing date is one of the significant variables
affecting productivity by increasing the timing and length of
the vegetative and reproductive phases, as environmental
variables such as temperature and light length vary with
different sowing dates. Individual environmental components
such as light and temperature have immediate impacts on
procedures of physiology such as photosynthesis and
breathing. It is therefore very essential to determine the
optimum seeding date for pea which achieves the optimum
boundaries for these variables in order to obtain the highest
returns, (Mahmoud, 2008). Pea cultivation is widespread in
areas having a mild and warm climate, because relatively
high or low temperatures are the most important factors
limiting pea cultivation. A dry climate is also unfit for the
plant, especially during the growth of flowering and pods.
The cumulative mean floral initiation temperature conditions
varied and this information could be used to determine the
sowing dates (Bozoglu et al., 2007). Several workers found
that early planting of pea significantly increased growth, yield
and quality more than late planting (Tiwari etal., 2014 ;
Waheed etal., 2015 and Sirwaiyaand Kushwah, 2018).

Under Egyptian situation, there is a good need for
further research to minimize the quantity of chemical NPK
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fertilizers in order to improve quality of vegetable crops and
restrict environmental pollution. Many researchers indicated
that increasing N, P and K fertilizers stimulated all
morphological characteristics. In this connection, (Helmy,
2013; Lalito et al., 2018 and Al-Bayatil et al., 2019)
increasing N, P and K fertilizers gave the highest values of
vegetative growth and yield of pea.

Humic substances can affect both respiration and
photosynthesis (Nardi et al., 2002). Treated pea plants with
humic acid recorded the best results for enhancing growth,
yield and quality (Khan et al. 2012 and Ramadan and
Mansour 2019).

Magnetite (magnetic iron) is one of the most
important factors affecting plant growth and yield and its
components. Helmy (2013) showed that treated xspea plants
with magnetic iron at 150 kg/fed improved yield and its
components, i.e. pod length and diameter, number of seeds
per pod, weight of 100 seeds, green pods yield per plant and
per fed compared with untreated plants.

Royal jelly (RJ) is the Queen Honey Bee's exclusive
food of (Apis millifera) larva (Viuda-Martos et al. 2008). RJ
is mixed with saliva, hormones and vitamins from pollen,
water and honey. It includes 65.3% water and 34.7% dry
residue. The later is made up of proteins (48.2%),
carbohydrates (37.8%), lipids (10.4%) and ash (2%). It also
contains By, By, Bs, Bs, Bs, Bg and C vitamins. It is also
wealthy in minerals, in particular potassium, magnesium,
calcium, iron, phosphorus, sulphur, manganese and silicon
(El-Shaikh, 2010). Nassef and El-Aref (2016) on cucumber,
reported that the highest number of fruits/plant, fruit length
and diameter and total yield/fed were recorded with  foliar
application by Royal jelly at the rate of 2.4 g/L.

It is known that salicylic acid (SA) or ortho-hydroxy
benzoic acid and other salicylates effect multiple plant
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physiological and biochemical operations and can play a
main part in controlling their development and productivity
(Hayat et al., 2010). In recent years, numerous studies have
indicated that spraying salicylic acid increased plant growth
and total yield of pea plants (El-Saadony et al., 2017 and
Thomson et al., 2017). Proline is the most important amino
acids that accumulate in various tissues of the plant as a first
physiological reaction when they are exposed to water stress.
It is reported that proline has significant function in
stabilizing osmotic effects by balancing of ion concentrations
such as Na, K, Mg, and Ca in strengthening the cell wall and
in other enzymatic actions (Iba, 2002). Gouda et al. (2015) on
potato and El-Saadony et al. (2017) on pea, found that
spraying plants with proline at 100 ppm gave the best growth
and yield than unsprayed plants.

Therefore, the present study was planned to evaluate
the suitable planting date and best stimulants under various
levels of mineral fertilizers to obtain the high plant growth
and maximum yield with best quality of pea plants under the
environmental conditions of Dakhalia Governorate, Egypt.

MATERIALS AND METHODS
Two filed experiments were conducted at El-
Baramoon Experimental Farm, Dakhalia Governorate,
Egypt, during 2016/2017 and 2017/2018 seasons to study the

effect of sowing dates and some growth stimulants on
growth, yield and its component and seed quality of green
pods and quality of pea Master B cultivar.

In both seasons of study, random soil samples were
taken from the experimental field area at a depth of 0- 30 cm
from soil surface before soil preparation to estimate the
physical and chemical soil properties according to Page et al.
(1982) as shown in Table 1. Also the local metrological data
during 2016, 2017 and 2018 are presented in Table 2.

Table 1. The physical and chemical properties” during
both seasons of the experimental soil.

- - 15 season 2" season

Soil analysis (2016/2017)  (2017/2018)
Physical properties

Sand (%) 1221 13.90

Silt (%) 37.58 359

Clay (%) 44.74 45.20

Texture Silty clay loam_Silty clay loam
Chemical properties

Soil reaction (pH) in 2.5 soil suspension 8.0 8.0

EC (dSm'?) 131 117

OM (%) 1.59 1.72

Awvailable N (ppm) 38.0 370

Awvailable P (ppm) 83 9.2

Exchangeable K (ppm) 451 462

"Soil and Water Analysis Institute, Mansoura Lab. Agricultural
Research Center (ARC).

Table 2. The local meteorological data (Tempurature ""C°" and Relative Humidity ""RH %"") during 2016, 2017 and

2018 prevailing at EI-Mansoura region.

2016 season 2017 season 2018 season

Months Temp (C°) RH (%0) Temp (C°) RH (%0) Temp (C°) RH (%)

Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
Jan. - 18.9 13.6 89.4 65.4 18.9 13.6 89.4 64.4
Feb. - - S 21.6 14.6 87.6 63.4 21.6 14.6 87.6 63.4
Mar. - - 25.4 16.6 82.3 483 25. 16.6 82.3 483
April 27.8 20. 80.9 43.9 27.8 20 80.9 439
May - 31.2 23.8 75.6 439 31.2 23.8 75.6 439
Sep. 32.6 24.3 83.1 51.8 32.8 235 83.1 483 - - - -
Oct. 29.8 21.7 824 55.3 28.7 24 81.0 54.7 - - - -
Nov. 24.9 17.9 779 56.8 23.7 19.9 84.7 58.6 - - - -
Dec. 19.3 10.8 85.4 65.1 215 18.4 88.2 64.8 - - - -

The field experiment was laid-out in a split-plot
design with three replications. The experiment included sixty
treatments comprising, two sowing dates and thirty
stimulants treatments.

The main-plots were assigned to two sowing dates
(first week of September and February) in each season.

The sub-plots were allocated with the following thirty
stimulants treatments:

NPK at 50 % of the recommended rate (RR).
Humic acid (10 kg /fed.).

Magnetic iron (100 kg /fed.).

NPK at 50 % RR + magnetic iron.

NPK at 50 % RR + humic acid.

Humic acid+ magnetic iron

NPK at 50 % RR + humic acid+ Magnetic iron.
Royal gel ( 5000 ppm).

Salicylic acid (70 ppm).

10. Proline amino acid (25 ppm).

11. NPK at 50 % RR + royal gel.

12. NPK at 50 % RR + salicylic acid.

13. NPK at 50 % RR + proline.

14. Magnetic iron + royal gel.

15. Magnetic iron + salicylic acid.

16. Magnetic iron + proline.

17. Humic acid + royal gel.

18. Humic acid + salicylic acid.

19. Humic acid + proline.

©WoNoa~wWNRE

20. NPK at 50 % RR + magnetic iron + proline.
21. NPK at 50 % RR+ magnetic iron + salicylic acid.
22. NPK at 50 % RR+ magnetic iron + royal gel.
23. Magnetic iron + humic acid + salicylic acid.
24. Magnetic iron + humic acid + proline.

25. Magnetic iron + humic acid + royal gel.

26. NPK at 50 % RR+ humic acid + royal gel.

27. NPK at 50 % RR+ humic acid + salicylic acid.
28. NPK at 50 % RR+ humic acid + proline.

29. Humic acid RR+ salicylic acid + royal gel.

30. NPK at 100 % RR (control treatment).

The plants which fertilized with NPK as follows; 100
% recommended doses equal; 200 kg ammonium nitrate (33.5
% N)/fad, 200 kg calcium superphosphate (15.5 % P,0s)/fad
and 100 kg potassium sulphate (48 % K;0)/fed One - third of
NPK doses were added at soil preparation. The other two
thirds were added after 30 and 60 days after sowing.

Humic acid and Magnetic iron were added at soil
preparation. The plants were sprayed with Royal gel, Salicylic
acid and proline amino acid, three times at 21, 36 and 51 days
after sowing. The foliar treatments were sprayed by hand
sprayer (for experimental plots) until saturation point.

Before sowing, seeds of pea Master B cultivar were
successively washed and inoculated with root nodule bacteria
(Rhizobium leguminosarum). The adhesive agent used was
Arabic gum 20%. The inoculated seeds were left in a shaded
place for one hour before sowing for air- drying.
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The seeds were sown in hills (two seeds/hill) at 10 cm
apart on both sides of the ridge. Plot area was 12 m?, it
contains four ridges (5 m length and 0.6 m width).

Data recorded:

Samples of ten plants from each experimental unit
were randomly taken at 55 days after sowing, and the
following data were recorded. Plant height (cm), number of
leaves/plant, fresh weight (g/plant) and dry weight (g/plant).
2- Chemical analyses:

—Proline content was determined in dry leaves after 55 days
from sowing in the 2™ season only according to the
method described by Bates (1973).

—Oxides enzyme activity (mg/g FW/lhour). It was
determined in leaves at 55 days after sowing in the 2™
season only according to (Loukili et al., 1999).

— Nitrogen, phosphorus and potassium contents in leaves at 55
days after sowing in both seasons according to the methods
described by Bremner and Mulvaney (1982), Olsen and
Sommers (1982) and Jackson (1970), respectively.

3- Yield and its components:

Green pods of each sub-plot were harvested at
maturity stage, counted and weighed in each harvest and the
following parameters were determined; average number of
pods/plant,seed index( 100-seed weight) (g), individual plant
yield and total yield/fed.

Statistical analysis:

All obtained data were statistically analyzed
according to the technique of analysis of variance
(ANOVA) for the split-plot design as published by Gomez
and Gomez (1984) by using “MSTAT-C” computer
software package. Means of treatments were compared
using Duncan's multiple range tests at 5 % level of
probability as described by Duncan (1955).

RESULTS AND DISCUSSION
Plant Growth:
1. Effect of sowing dates:

There were significant differences between the two
sowing dates (1% week of September and February) of pea
cv. Master B regarding plant height, number of leaves,
total fresh weight and total dry weight / plant of pea in both
seasons (Table 3). Sowing pea on 1%week of Sept. gave
higher values of vegetative growth characters than sowing
on 1% week of Feb. in both seasons. The increases in total
dry weight / plant were about 38.30 and 36.57 % for sowing
pea on the 1% week of Sept. over than sowing on the 1%
week of Feb. inthe 1%and the 2 seasons, respectively. The
higher plant growth  of pea sown in  September as
compared with the February could be attributed to favourable
climatic conditions in general and temperature in particular
(Thongam et al. 2017).

Table 3. Effect of sowing dates and some stimulant treatments on plant height, number of leaves/plant, fresh weight
and dry weight of pea plant during 2016/2017 and 2017/2018 seasons.

Characters Plant height (cm) Number of leaves/plant Total fresh weight/plant Total dry weight/plant
Treatments 2016/2017 2017/2018 2016/2017 2017/2018 2016/2017 2017/2018 2016/2017 2017/2018
Effect of sowing date
1% Sept 44.66 a 4991 a 28.09 a 29.59 a 1857 a 19.68 a 6.21 a 6.61 a
1% Feb. 3513 b 39.37 b 2378 b 2527 b 1576 b 1711 b 449 b 484 b
Effectof stimulants
T 3495 | 36541 2596 ¢h 2162 n  154lm 1731 jk 5.05 gi 533 fg
T2 38.58 f 4349 m 2753 ce 28.44dg 18.36 ce 18.96dg 5.70 be 5.90 be
Ts 4458 cd 4551 jl 27.86 be 26.44 ik 1763 hi 18.57 th 551 de 5.77 bf
T4 4182 e 45.79 ik 27.96 bd 2862 cf 18.64 bc 19.08 bf 5.81 bd 5.95 be
Ts 4418 d 47.56 df 27.25 de 27.77fh 18.16 dg 1851 th 5.67 be 5.74 bf
Te 3933 f 4559 jk 2392 ik 25.89 k 1595 | 17.26 jk 496 gi 5.37 fg
Tz 5192 a 52.26 a 3129 a 3219 a 20.86 a 2146 a 6.48 a 6.66 a
Ts 35.66 gi 38.04 q 22.581m 2295 m 1372 o 14.63 m 418 k 453 i
To 35.24 hi 36.69 r 23.12 km 2430 | 1541 m 15.87 | 5.06 gi 5.05 gh
Tiwo 24.25 k 27134 s 2217 m 2290 m 1478 n 15.27Im 461 |j 476 hi
Tu 4135 e 4967 b 26.85 dg 27.79 th 17.90 th 18.52 fh 557 ce 5.76 bf
T2 4189 e 46.87 th 27.16 df 28.56 cf 18.11 eg 19.04 cf 5.66 be 5.94 be
Tas 36.65 gh 43.00 mn 24.03 ik 25.64 k 16.02 | 17.09 k 5.00 gi 5.33 fg
T 36.45 gh 48.24 cd 24.24 ik 29.52 bc 16.16 kI 19.68 bd 504 gi 6.12 bc
Tis 4134 e 50.03 b 2898 b 28.24 eg 18.83b 19.32 be 586 bc 6.00 bd
Tis 32.78 j 42.74 mn 24.20 ik 25.61 k 16.13 | 17.08 k 5.02 gi 5.32 fg
Tur 4208 e 479ce  24420f 2630 jk 1628l  1753ik  510gh 546 eg
Tis 38.69 f 44.92 ki 27.90 bd 28.66 bf 18.60 bd 19.11 bf 5.77 bd 5.96 be
Tio 4781 b 44651 27.89 bhd 29.33 hd 17.51 hi 1956 bhd 581 bd 6.08 bd
T 4572 ¢ 4106 p 2734 ce 29.10 be 18.22 cg 19.40 bd 5.69 be 6.03 bd
Ta 3847 f 4862 ¢ 2391 ik 2745 gi 1594 | 1830 gh 496 gi 5.71 bf
T2 4156 e 49.60 b 26.68 eg 29.34 bd 17.78 gi 19.56 bd 5.53 de 6.08 bd
T 3560 gi  4L730p  2337jl 2696 hj 1658 jk 1797 hj 486 hj 5,60 df
T 36.09 gi 46.14 hj 24.96 hi 29.55 be 17.64 hi 19.70 bc 519 fg 6.14 b
Tos 4224 e 42.28 no 2491 hi 27.65fh 16.61 | 18.43 th 517 fyg 5.76 bf
T 36.89 ¢ 4784 ce 23.09 km 29.50 bc 1539 m 19.66 bd 4.79 ij 6.11 bc
T 4543 cd 47.14¢g 26.05fh 2711 hj 1737 i 18.07 hi 541 ef 5.63 cf
Txs 3858 f 4344 m 26.70 eg 27.81fh 17.80 gi 1854 th 5.55 de 5.80 bf
T 4182 e 46.48 qi 27.43 ce 2797 fh 18.29 cf 18.64 e¢h 5.67 be 5.77 bf
T 4482 cd 47.99 ce 28.46 bc 29.68 b 1897 b 19.78 b 5.90 b 6.15 b
T1: 50 % NPK of the recommended T=T+T+T, Ti=Ti+Ty Ti=To+Tyo To=Tat+T+Tg
T, Humic acid Te= Royal gel Ty=Ts+Ty To= T+ Ts+Ty T=Ti+T+Tg
T3:Magﬂetic iron To= Sa'lellC acid Ti5=Tat+Ty Tu=T+T3+Ty Tor=T+T+Ty
T,=TI1+T3 T1= Proline amino acid Tie=Tst+Ty Typ=T+Ts+Tyg Tu=T+T+ Ty
Ts=T1+T, Tu=Ti+Tg Tr=To+Ts To=TatToH Ty To=To+TgtTs
Te-T2+T3 Ti=Ti+Ty Tig=To+Ty Tou=Tat T+ Ty Ta= 100 % NPK

Such increases in the studied morphological character
during the early sowing period may be due to the appropriate

and common metrological variables specific to temperature
and relative humidity (Table 2), which have a positive effect
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on plant growth. Also, the appropriate prevailing temperature
resulting in an rise in the rate of photosynthetic assimilation
and an increase in the length of the plant growth cycle. Such
findings can be due to the appropriate temperature during
germination and vegetative development, which led to
increase in growth rate of plants and resulting in
photosynthetic assimilation rate rising (Abou El-Yazied,
2011). These results are harmony with those reported by
Sharma et al. 2014 and Waheed et al. (2015) on pea.
2. Effect of stimulants:

The obtained results in Table 3 show that fertilizing
pea plants with NPK at 50 % RR + humic acid +
magnetic iron (T7) increased plant height, number of leaves
Jtotal fresh weight/ plant and total dry weight/ plant, followed
by fertilizing with humic acid+ spraying with proline ( T1s)
or (Ti) in both seasons, while sprayed with proline ( T1o)
decreased the above mentioned traits in both seasons. The
increases in total dry weight / plant due to T; were about
9.83 and 8.29% over the plants which fertilized with NPK at
100 % RR ( T3o) inthe 1% and the 2™ seasons, respectively.

These results were in agreement with those obtained
by Al-Bayati et al. (2019) for NPK, Ramadan and Mansour
(2019) for humic acid and Helmy (2013) for magnetic iron.

3. Effect of the interaction:

The interaction between sowing date and some
stimulant treatments had significant effect on all pea growth
characters in both seasons (Tables 4 and 5). The interaction
between first sowing date (1% week of Sept.) and T7 ( NPK
at50 % RR+ humicacid + magnetic iron ). (T-) increased
plant height, number of leaves, total fresh weight/ plant and
total dry weight/ plant in the both seasons followed by the
interaction between sowing date on the 1% week of Sept. and
Ti7  (humic acid + spraying with proline) in the 2016 /2017
season and sowing at 1% week of Sept. and T4 ( magnetic
iron + spraying with Royl gel ) in the 2017/2018 season.

The increases in total dry weight / plant were 41.84
and 41.33 % due to the interaction between sowing pea plants
on the 1% week of Sept. and treated with T; over the
interaction between sowing pea plants on Feb. and
fertilizing with Tz inthe 1% and 2™ seasons, respectively.

Table 4. Effect of the interaction between sowing dates and some stimulant treatments on plant height, number of
leaves/plant, fresh weight and dry weight of pea plant during the first season (2016/2017).

Characters Plant height (cm) Number of leaves/plant Total fresh weight/plant Total dry weight/plant
Treatments 1tweek of 1%weekof 1%weekof 1%weekof 1fweekof 1%weekof  1fweekof  1%week of
Sept. Feb. Sept. Feb. Sept. Feb. Sept. Feb.
T 40.61 jm 29.29 xz 28.37th 2355 tx 16.47 qv 14.36/ab 6.00 gj 410 ya
T2 41.38 hk 35.79qr 28.69 eg 26.38i0 19.13df 17.59jn 6.38 eg 5.03 pr
Ts 5450 a 34.67 rs 29.81 bf 25.91jp 20.13 bc 15.13yz 6.71 be 432 vz
Ta 47.41cd 36.24 or 30.60 hc 25.32ks 2040 b 16.88 or 6.80 bd 4.82 qu
Ts 50.05 b 38.32no 30.42 bd 24.08rv 2028 b 16.05 tx 6.76 be 459 sw
Te 43.25th 3542 r 25.45 ks 22.40wy 16.97 nr 14.93ya 5.66 jm 4.27wz
T7 5354 a 5031 b 3247 a 30.12 be 21.65 a 20.08 bc 722 a 5.74im
Ts 40.55 jm 30.78 uy 24.86mu 20.30 -ab 15.91 ux 1153 /e 5.00 ps 337 b
To 41.65¢j 28.83 yz 24.70 ou 2154 ya 16.47 qv 14.36 /ab 5.36 mp 476 qu
Tiwo 27.88 z 20.63 -a 24.62 pu 19.73-b 16.41 rw 13.15-d 547 lo 3.76 /ab
Tu 44.88 ef 37.82 nq 28.96cg 24.75nu 19.31de 16.50 qu 6.44 cf 471rv
T2 4785 ¢ 35.94 pr 30.47 bd 23.86rx 2031 b 15.91 ux 6.77 be 455 tw
Tis 4350fg 29.80 wz 26.44 in 21.62ya 17.63 jm 14.41 Jab 5.88 hl 412 xa
T 42.19 gj 30.72 uy 26.86 hk 21.62ya 17.911j 14.41 -ab 5.97¢j 412 xa
Tis 50.05 b 32.64 su 30.42 bd 27.55 gj 2053 b 17.131p 6.84 ac 4.89qt
Tis 3423 rt 31.34 ux 25.83 jq 22.57vy 17.22 kp 15.05yz 574 im 4.30 vz
Tz 44,70 ef 39.47 kn 28.26 th 20.59zb 18.84eg 13.73 /cd 6.28fh 392za
Tis 42.58 gj 3481 r 28.87 d 26.94hk 19.25de 17.96 hj 6.42 df 5.13nq
Tao 5354 a 42.08gj 31.12ab 24.66 pu 18.59 th 16.44 qv 6.92 ab 470 rv
T 48.61 hc 42,841 30.56 bc 24.12 qv 2037 b 16.08 sx 6.79 be 459 sw
Ta 41.50 gk 3545 r 25.56 kr 22.26 xz 17.04 mq 14.84 za 5.68 jm 4.24 wz
T2 4780 ¢ 3533 r 28.31th 25.051t 18.87eg 16.70 ps 6.29th 477 qu
T 4094 il 30.27 vy 26.07 ip 20.68zb 17.38 jo 15.79 wx 579 il 394 za
Toa 40.78 im 31.40uw 27.66 gi 22.26 xz 18.44 gi 16.84 or 6.15 fi 4.24 wz
T 45,64 de 38.841In 26.53im 23.30ux 17.69 |l 1553 xy 5.90 hk 4.44 uy
T 41.50 gk 32.28 tv 24.90mu 21.28yb 16.60 pt 14.19/bc 5.53kn 4.05 ya
Tor 5294 a 37.92 np 28.31 th 23.80sx 18.87 eg 15.87 vx 6.29fh 453 tx
Tas 42.46 gj 34.71 rs 29.43 cf 2397 rw 19.62 cd 15.98 tx 6.54 bf 457 sw
Too 44.93ef 38.71mn 28.22 th 26.65 hl 18.81eg 17.77 jk 6.27 fh 5.08 or
T3 48.38 hc 41.26 hk 30.19 bhe 26.73hk 20.13 bc 17.82 ik 6.71 be 5.09 or
T,: 50 % NPK of the recommended T=T+T+T3 Ti=Ti+Typ Ti=T+Ty Tx=Ts+T+Tg
T, Humic acid Ts= Royal gel Tu=Ts+Tg Too=Ti#+Ta+Ty Tog= T#+To+Tg
T3:Magnetic iron T Salle'lC acid Tis=Ts+Ty Tu=T+Ts+Ty Tor=Ti+T+Ty
T,=T1+T3 Ti= Proline amino acid Ti6=Tat+ Ty To=T+T3+Tg Tog=Ti+T 4Ty
Ts=TL+T, Tu=Ti+Ts Tiy=TatTs Ta=TatTot+Ty To=TotTotTs
Te=-T2+T3 Tp=T+Ty Tie=Ty+Ty Tu=Tat+ T+ Ty Ta= 100 % NPK

Biochemical traits:
1. Effect of sowing dates:

The effect of sowing date on leaves biochemical
traits , i.e., proline content and oxides enzyme activity
during 2017/2018 season are shown in Table (6). Sowing
date on the 1% week of Feb. increased proline content and
oxides enzyme activity in leaves compared with sowing on
the 1% week of Sept. in the 2™ season. The increases in
proline content and oxides activity due to sowing on the 1%

week of Feb. were 10.97 and 16.51 %, respectively over
sowing on the 1% week of September.

The rise in proline amino acid in crops cultivated at
elevated temperatures could be one of the earliest metabolic
reactions caused in the transduction pathway that connects
physiological perception reactions at the cellular level.
(Hassanein et al., 2012). These results are similar to Naji and
Devaraj (2011) who found that peroxidase isozyme activity
in horse gram increase under heat and salt stresses.
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Table 5. Effect of the interaction between sowing dates and some stimulant treatments on plant height, number of

leaves/plant, fresh weight and dry weight of pea plant during the first season (2017/2018).

Characters Plant height (cm) Number of leaves/plant Total fresh weight/plant Total dry weight/plant
1tweek of  1fweekof 1%weekof 1%weekof 1%weekof  1%weekof 1%weekof  1%week of
Treatments Sept. Feb. Sept. Feb. Sept. Feb. Sept. Feb.
T1 41.91st 31.18ab 21.70 yz 2154 yz 16.25sv 18.37 ko 6.42 ch 4.25ps
T2 46.95mn 40.03 uv 30.51cg 26.38 nr 20.34cg 17.59 nr 6.78 ag 5.03lo
T3 50.33 gj 40.70 tv 30.19dg 22.70 xy 19.87¢i 17.27 ps 6.62 bh 493 Ip
Ta 51.08 fi 40.50 uv 31.45bd 25.79 ps 20.97 bhd 17.19 gs 6.99 ae 491 Ip
Ts 51.71 ef 4341 qr 28.64 hk 26.90 Ip 19.09 hk 17.931q 6.36 ch 512 lo
Te 49.94 hj 41.241u 27.66 kn 24.12 ux 18.44 kn 16.08tw 6.15 gi 459 ms
T7 56.56 a 47.96 Im 3341 a 30.98 bf 2227 a 20.65 bf 742 a 5.90 hk
Ts 4051 uv 35.58y 24.96 rv 2095 z 15.97 tw 13.30x 5.07 lo 4.00 rs
To 4290 gs 30.48b 25.64 pt 22.97xy 15.09 w 16.65ru 6.00 hj 4.100s
T 30.78b 2391c 25.27 qu 2054z 16.85 qt 13.69 x 5.62il 391 s
Tu 56.56 a 4279 gs 29.58fi 26.00 os 19.72 fi 17.33 os 6.57 bh 4.95 Ip
T2 49.84 ik 43.90 pq 31.30 be 25.83ps 20.87 be 17.22 gs 6.96 ae 4921p
Tis 49.85 ik 36.16y 27.94jm 23.34 wx 18.63jn 15.56 vw 6.21 fi 4.450s
T 55.94 ab 40.55 uv 31.54hd 2751 kn 21.03 hc 18.34 ko 7.01 ad 5.24 kn
Tis 55.28 bc 44.78 op 30.80 cf 25.69 ps 20.28 cg 18.37 ko 6.76 ag 5.25 km
Tis 46.85mn 38.63wx 27.76 kn 23.47 vx 1851 jn 15.65 uw 6.17 gi 447 os
Tz 52.29 ef 43.64 pr 28.46 hk 24.15 tx 18.97 hl 16.10 tw 6.32di 460 ms
Tis 51.49g 38.35x 31.50 bd 25.83 ps 21.00 bc 17.22 s 7.00 ae 492 Ip
Tio 54.26 cd 35.05 y 31.12 be 27.55 kn 20.75 bf 18.37 ko 6.92 af 5.25 km
T2 48.65 ki 3348 z 30.75¢cg 27.46 ko 2050 cg 18.31 kp 6.83 ag 5.23 kn
Ta 54.26¢d 4299 gs 30.24dg 24.66 sw 20.16 cg 16.44 sv 6.72 ag 470 mr
T2 53.95d 45260 31.17 be 2751 kn 20.78 he 18.34 ko 6.93 ae 5.24 kn
Tz 51.13th 32.33 za 29.90 eh 24.02 ux 19.93dh 16.01 tw 6.64 bh 457 ms
T 5259 ¢ 39.69 vw 32.38ab 26.73 mq 2159 ab 17.82 mq 7.20 ab 5.09 lo
Txs 49.46 jk 3511y 31.50 bd 23.80 ux 21.00 bc 15.87 tw 7.00 ae 453 ns
Tos 49.99 hj 45.70 no 3141 hd 27.59 kn 2094 hd 18.39 kn 6.98 ae 5.25 km
Tor 51.65 ef 4263 rs 29.30 gj 24.93 rv 1953 gj 16.62 ru 6.51 bh 4.75 mq
Tos 51.26 fg 35.62 y 3154 hd 24.08 ux 21.03 hc 16.05 tw 7.01 ad 459 ms
Too 47.19m 4577 no 28.311l 27.63 kn 18.87 im 1842 kn 6.29 ei 5.26 jm
T3 52.20 ef 43.78 pr 31.77 bc 27.59 kn 21.18 bc 18.39 kn 7.06 ac 5.25 km
T1: 50 % NPK of the recommended T7=T1+T2+T3 T13= T1+T10 Tlg: To+Ty T25: T3+T2+T8
T, Humic acid Te= Royal gel Ty=Ts+Ty To=Ti#T3+Ty To=Ti+T+Tg
T3:Magnetic iron To= SaIICyIIC acid Tis=Tat+Ty Tu=T+T3+Ty To=T+T+Ty
T,=T1+T3 Ti= Proline amino acid Ti=Ts+Ty To=T+Ts+Tg Te=Ti+T+Ty
Ts=TL+T, Tu=TaitTs Ty=TotTs Tos=Ta+ T+ Ty To=TotTotTs
T(‘;T2+T3 T12: T1+Tg T1g: T2+T9 T24= T3+T2+T10 T30= 100 % NPK

2. Effect of stimulants:

Proline amino acids and oxides enzyme activity in
leaves of pea had significant effects by different treatments
during 2™ season (Table 6). Spraying pea plants with proline
(T10) gave the highest values of proline content (18.49
ppm) and oxides enzyme activity (27.68 mg/g FW/1hour)
in leaves , followed by the plants which fertilized with humic
acid ( T2) (17.98 ppm) and 26.56 mg/g FW/1hour) proline
content and oxides enzyme activity , respectively. On the
other side, the lowest values of proline content (8.51 ppm)
was obtained with of NPK at 50 % RR + humic acid +
Royal gel (Tx) and oxides enzyme activity (8.01 mg/g
FW/1hour) with NPK at 50 %RR + Humic acid + Proline
(T2g). The plants which fertilized with NPK at 100 % RR
(Tso) recorded the moderate values of proline content and
oxides enzyme activity between them.

3. Effect of interaction:

The interaction between sowing date and some
stimulants had significant effect on proline content and
oxides enzyme activity in leaves of pea during 2017/2018
season (Table 7). The interaction between sowing date on
the 1% week of Feb and spraying with proline (Tio)
increased proline content (19.32 mg/g DW) and oxides
enzyme activity (29.05 mg/g FW/1hour) in leaves of pea
compared with the other interaction treatments in the 2™
season. On the other hand, T2s and Tas under early sowing
(1 week of Sept.) gave the minimum contents of proline
amino acid (7.35 ppm) and oxides enzyme (7.18 mg/g
FW/1hour), respectively.

N, P and K Contents IN leaves:
1. Effect of sowing dates:

Data given in Table 8 indicate the effect of sowing date
on N,P and K contents in shoots during 2016/2017 and
2017/2018seasons. Sowing date on the 1% week of Sept.
increased N,P and K contents in leave compared to sowing
date on the 1% week of Feh. in both seasons. The increases in
NP and K in leaves/ plant due to sowing pea on the 1% week of
Sept. were about 16.20 , 24.66 % and 29.92 , 26.33 % and
15.67 and 16.32 for N,P and K in the 1% and the 2™ seasons,
respectively over sowing on the 1% week of February.

Such effect of the sowing date on N, P and K contents
was linked to the plant vegetative growth response to the
sowing date. The variations in NPK concentration in leave
between the tested sowing date may be due to the prevailing
temperature during the separate sowing date (Table (2))
affecting the absorption of nutrients and their migration to
distinct morphological components. Abd-Alla (2006) on
snap bean found that early sowing on 1% of March led to
significant increases in N,P and K contents in plant foliage
compared with either medium ( 1% April ) or late (1% May)
plantation.

2. Effect of stimulants:

Data in Table (8) illustrate the effect of some
stimulants on shoots chemical composition, i.e., N, P and K
percentages during 2016/2017 and 2017/2018 seasons.
Fertilizing pea with NPK at 50 % RR + humic acid+
spraying with proline (T2s) had significant effect and
recorded the highest value of N, P and K contents in leave in
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both seasons, with no significant differences with spraying
with salicylic acid (To ) with respect to P content. The
increases in N,P and K in leave / plant due to Tz were
about (17.39 and 20.86 % N), (3.36 and 3.57 % P) and
(5.66 and 11.76 % K) over fertilizing with NPK 100 % RR
(Ta) inthe 1%and the 2" seasons, respectively.

Table 6. Effect of sowing dates and some stimulant treatments
on proline content and oxides enzyme activity in
leaves of pea as an averages of both season.

Characters Proline content  Oxides enzyme activity

Treatments (mg/g DW ) (mg/g FW/1 hour )
Effect of sowing date

1% Sept 1285 b 16.05 b

1% Feb. 14.26 a 18.70 a
Effect of stimulants

T 1579 fg 2298 ¢

T2 1798 b 26.56 b

Ts 1681 e 2433 e

Ta 1290 m 1658 p

Ts 1217 o 1570 r

Te 13.27 | 1723 o

T7 958 t 1086 y

Ts 1725 d 25.06 d

To 1765 ¢ 2580 ¢

T 1849 a 27.68 a

Tu 1254 n 16.32 q

T2 13.63 k 1798 n

Tas 1371 k 1511 s

Tu 15.79 fg 2224 h

Tis 1514 i 2082 j

T 15.37 hi 1940 |

Tz 15.47 gh 2154 i

Tis 14.78 | 2013 k

To 16.00 f 18.69 m

T2 9.95 s 1155 x

Ta 1029 r 1224 w

T2 11.22 pq 1013 z

T2 1101 ¢ 1371 u

Toa 1139 p 1439 t

T 12.76 mn 1298 v

Tos 851 v 873 b

T 8.86 u 940 a

Tos 10.15 rs 801 c

T2 1832 a 2363 f

Tso 992 s 1153 x

T1: 50 % NPK of the recommended T-=T+T,+T3 Ti=T+Ty

T, Humic acid Ts= Royal gel Tiu=TstTg

Ts:Magnetic iron To=Salicylic acid Tis=Ts+Ty

T,=T1+T3 T1=Proline amino acid T1e= Ts+T1g

Ts=TL+T, Tu=TaitTs Ty=TotTs

Te-T2+T3 Tp=T+Te Tig=To+To

Tio= T+ Ty Tos=Ta+TotTs

To=Tr+Ta+ Ty
Tu=T#T5+T,
To=Ti+T+Tg
To=TatTo+Ty To= To+Tg+Ty

To= Tat T+ Ty Ta=100 % NPK

These results coincide with those reported by
Ramadan and Mansour (2019) on pea as for the effect of
humic. As for proline effect Kahlaoui et al. (2013)
indicated that spraying tomato plants with proline amino
acid at the lower concentration (10 mg/ ) increased K and
P contents in different organs compared with control
treatment.

3. Effect of the interaction:

It is clear from such data that leave chemical
composition, i.e, N, P and K percentages were
significantly affected by the interaction between sowing
date and treated with some stimulants in both seasons
(Tables 9 and 10). The interaction between sowing date on
the 1% week of Sept. and spraying with salicylic acid (To)
increased P content in leave, whereas the interaction
between sowing date on the 1% week of Sept. and

T=T+T+Tg
To=Tot T+,
T=T+T+Ty

fertilizing with NPK at 50 % RR + humic acid+ spraying
with proline ( Tag) increased N and K contents in shoots in
both seasons. On the other hand, the interaction between
sowing date on the 1% week of Feb. and fertilizing plants
with humic acid (T,) decreased N, P and K contents in
shoots in both seasons.

Table 7. Effect of the interaction between sowing dates
and some stimulant treatments on proline
content and oxides enzyme activity in leaves of
pea as an averages of both seasons.

Proline content Oxides enzyme activity

Characters

(mg/g DW ) (mg/g FW/1hour)
1 week 1tweek  Itweek  1%week
Treatments of Sept. of Feh. of Sept. of Feb.
T1 1518 op 16411k 2127 | 2470 ¢
T2 1793 cd 18.04c 2481 g 2832 b
Ts 16.60 hj 17.02gh 2257 | 26.10 e
Tas 1218 ya 1363 uv 1495 x 1821l p
Ts 1139 ce 1296 wx 1462 y 16.78 s
Te 1257 xy 1397 su 1557 v 1890 o
T7 853 /I 1063 Mg 1002 /k 1171/
Ts 17.15fg 17.35 eg 2330 i 26.82 d
To 1752 df 17.79 ce 24.03 h 2758 ¢
T 17.66 ce 19.32 a 26.32¢ 29.05 a
Tn 1180 /ac 1328 vw 1519 wx 1745r
T2 1296 wx 1430 rs 16.34 t 19.62 n
Tis 12.80 x 14.63qr 1423 z 15.99u
T 1542 np 16.17 |l 2052 m 23.96 h
Tis 1463 gr 1565 mo 1960 2248 j
Tis 14.99 pqg 15.76 In 1775 q 21.06 |
Tz 14.98 pq 1597km 1984 n 2325 i
Tis 1424 rt 1532 np 1846 p 21.80 k
Tho 15.37 np 16.64 hi 1704 s 2034 m
T 8.92 /i 1098 /ef 1066 /i 1245 /d
Ta 9.27 1k 1131/de 1140 /g 1309 fc
T2 1014 /hi 1231 yz 923 /m 1103 /h
T2 10.09 /hi 1194 zb 1282 /c 1460 y
Toa 1050 /fgh 1229 yz 1349/b 1529 w
T 1168 /bd 1384 tu 1206 /e 1391/a
RES 7.35 Im 9.67 ij 791 Ip 955 /1
Tor 774 Im 998 /i 851 /o 10.30 /j
Tos 897 K 1134 /ce 718 g 8.84 /n
T2 1797 cd 1868 b 2188 k 2539 f
LE 9.22 [k 1062 /fg 1055/ 1252 [d
T1: 50 % NPK of the recommended T-=T+T,+T; Ti=T1+Typ
T, Humic acid Te= Royal gel Ti=Ts+Ts
Ts:Magnetic iron To=Salicylic acid Tis=Tat+Ty
T,=T1+T3 T~ Proline amino acid Tig= T3+ Ty
Ts=T1+T, Tyu=Ti+Tg Ti=TortTs
T& T2+T3 T12: T1+Tg T13: T2+Tg
Tio= T Ty Tos= Tt Tt Tg

Too=Ti+Ts+Ty
Tu=T+Ts+T,
Tp=Ti+T3+Tg
Tos=Ta+To+T,
To=Ta+T+Ty
Yield and its components:
1. Effect of sowing dates:
The effect of sowing date on pod number / plant
weight of 100 seeds and green pod yield per plant, as well as
green pod yield per fed of pea plants during 2016/2017 and
2017/2018 seasons are shown in (Table 11). Results show
that there were significant differences between two sowing
date on yield and its components in both seasons.
Sowing date of pea cv. Master B on the 1% week of
Sept. recorded the highest values of number of pods/ plant,
100 seed weight (g), green pod yield per plant and per fed.
compared with sowing date of 1% of Feb. in both seasons.
The increases in total yield / fed. were about 17.91 and
16.89% for sowing date of pea on the 1% week of Sept.
over than sowing date on the 1st week of Feb. in the 1%
and the 2" seasons, respectively.

To=Ti+ Tt Ts
To=Ti+To* Ty
ng: T1+T2+T10
To=TotTot Ty
Ta= 100 % NPK
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Table 8. Effect of sowing dates and some stimulant treatments on nitrogen, phosphorus and potassium contents in
leaves of pea during 2016/2017 and 2017/2018 seasons.

Characters N (%) P (%) K (%)
Treatments 2016/2017 2017/2018 2016/2017 2017/2018 2016/2017 2017/2018
Effect of sowing date
1% Sept 337 a 3.74 a 0411 a 0.427 a 155 a 171 a
1% Feh. 290 b 3.00 b 0329 b 0338 b 134 b 147 b
Effectof stimulants
T 299 Im 322 s 0.331 pqg 0335 o 132 og 142 g
T2 2.89 no 313 u 0315 t 0317 q 125r 135s
Ts 294 mn 3.22 st 0.328 gr 0330 p 1.26 gr 139r
T4 320 ef 345 fh 0374 0415 cd 1.47 hk 158 K
Ts 325 ce 3.49 de 0.385 h 0.393 gi 150 fi 1.60 jk
To 318 fh 343 gi 0.369 k 0372 j 145 il 1.56 Im
T7 3.111j 3.48 ef 0.415 cd 0419 ¢ 1.62 ac 174 c
Ts 292 n 321 st 0325 s 0.331 op 134 np 143 pq
To 290 no 318t 0.384 h 0.395 gh 1.26 gr 136 s
Tiwo 3.02 1 324 s 0334 p 0.335 o 131 pr 145 op
Tu 3.23 df 347 eg 0.378 i 0.397 fg 149 fj 1.66 gh
Ti2 3.18 fg 341 hl 0.369 k 0374 j 143 jm 1.59 K
Tis 3.28 cd 351 ce 0.386 h 0.390 i 1.51eh 163 ij
T 2.99Im 3.34np 0342 o 0344 n 1.35 np 146 o
Tis 3.08 jk 3.33 op 0.346 n 0.349 Im 138 mo 153 n
Tis 311 jj 3.36 mo 0352 m 0.357 k 1.38 mo 153 n
Tz 3.04 ki 330 pq 0341 o 0.346 mn 136 np 147 o
Tis 3.09 ik 328 qr 0.348 n 0.351 | 139 In 152 n
Tio 3.13 gj 338 jm 0.356 | 0.361 k 142 km 159 ki
T 3.14qi 340 im 0.327 rs 0416 c¢ 148 gk 1.70 de
Ta 3.09 ik 3.38 kn 0405 e 0411 de 147 gk 1.69 ef
T2 3.12hj 3.42 hk 0412 d 0418 c 152 eh 172 cd
Txs 327 cd 3.54 bc 0395 f 0401 f 155 df 1.66 fgh
T 3.30 be 337 In 039 ¢ 0.392 hi 153 dg 1.64 hi
Txs 335 b 342 hj 0.397 f 0409 e 156 ce 1.68 eg
T2 348 a 3.56 ab 0427 a 0.429 a 1.65 ab 178 b
T 346 a 3.53 bcd 0421 b 0424 b 1.64 ab 179 b
Ts 351 a 359 a 0430 a 0434 a 1.68 a 190 a
Tao 285 0 3.01v 0315 t 0417 c 125 r 1.55 mn
T30 299 Im 3.49 ef 0416 c 0419 c 1.59 bd 1.70 de
T,: 50 % NPK of the recommended T=T1+T+T3 Ti=T+Typ Ti=T+Ty Tx=TstT+Tg
T, Humic acid Te= Royal gel Ty=Ts+Ty To=Ti#T3+Ty To=Ti+T+Tg
T3:Magnetic iron To= SaIICyIIC acid Ti5=Tat+Ty Tu=T+T3+Ty To=T+T+Ty
T,= T1+T3 Ti= Proline amino acid Ti=Ts+Ty To=T+Ts+Tg Te=Ti+T+Ty
Ts=T1+T; Tu=Ti+Ts Ti=To+Ts To=Ta+To+Ty To=TotTotTs
T T24T3 Tp= T+ To Ti=TATo To= Tot T+ Ty Ta=100 % NPK

The increments in total yield during early sowing date
may be due to the suitable prevalent metrological factors
specially temperature (Table 2) which affect positively and
increased the vegetative growth phase of plant. Also, such
suitable metrological factors increased macronutrients
absorption (Table 8) and in turn increased total yield/ plant
and total yield per fed). Whereas the late sowing date led to
the decrease of all tested morphological characteristics owing
to the lowest prevailing temperature during the vegetative
development stage, which increased the use of assimilated
materials in the breath and subsequently decreased the
anabolic rate of fresh plant components and decreased the
development of plants (Ali, 2011).

Similar results were reported by Sharma et al. (2014),
Tiwari et al. (2014), Waheed et al. (2015) and Sirwaiya
and Kushwah (2018) on pea,where they found that sowing
on early date showed maximum yield and its components
than delaying sowing of pea.

2. Effect of stimulants:

The obtained results in Table 11 show that |,
fertilizing plants with NPK at 50 % RR + magnetic iron
+humic acid (T7) increased average pods number / plant,
100 seeds weight, green yield /plant and green yield / fed. in
both seasons, with no significant differences with fertilizing
with NPK at 100 % and 50 % RR (T3 and T1) with respect
to pod number/ plant in the 1% and 2™ seasons, respectively.
The increases in total yield / fed. due to T7 were about 8.93

and 2.34 % over fertilizing with NPK at 100 % RR (Tsg) in
the 1%and the 2" seasons, respectively.

These results were in the same line with those showed
by Lalito, et al. (2018) and Al-Bayati et al. (2019) respecting
the response of pea plants to NPK fertilizer. Khan et
al.(2012) and Ramadan and Mansour (2019) regarding the
effect of humic acid on pea, and magnetic iron, Helmy
(2013) on pea.

3. Effect of the interaction:

Data presented in Tables 12 and 13 the interaction
between sowing date and some stimulants reflected
significant effect on yield and its components in the two
growing both seasons. The interaction between sowing pea
on early date (1% week of Sept) and treated with all
treatments recorded the best results for yield and its
components than that delaying date (1% week of Feb.) and
treated with the same treatments in both seasons. The
interaction between sowing date on the 1% week of Sep. and
fertilizing with NPK at 50 % RR (T1) in the 1% season and
NPK at 100 % RR (T3o) in the 2™ season increased number
of pod/ plant, whereas the interaction between sowing plants
on the 1% week of Sept. and fertilizing with NPK at 50 %
RR+ magnetic iron + humic acid (T7) increased 100 seed
weight in the 2™ season and yield /plant and total yield /fed.
in both seasons. The increases in total yield/fed. due to T
were about 33.64 and 27.63 % over T3 under late sowing
and 12.36 and 4.18 % over Ty under the early sowing in
the 1% and 2" seasons, respectively.
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Table 9. Effect of the interaction between sowing dates and some stimulant treatments on nitrogen, phosphours and
potassium contents in leaves of pea during the first season (2016/2017).

Characters N (%) P (%) K (%)
Treatments  1%week of Sept.  1%week of Feb. 1t week of Sept. 15 week of Feb. 1 week of Sept. 1% week of Feb.
T1 3.24kl 2.75 [ad 0.37gs 0.291/f 1.41rw 1.23/cf
T2 3.14mp 2.64 Jef 0.351vw 0.279/h 1.36vz 115/f
Ts 3.18In 2.71 [be 0.371qrs 0.286/g 1.36vz 1.17/ef
Ta 3.47eg 2.94 Juw 0.415 j 0.334xy 1.57hm 1.37uy
Ts 3.52 cf 2.99 sv 0.422 hi 0.349vw 1.60fk 1.40sx
Te 3.44 fh 2.92 vx 0.409 k 0.330y 155jn 1.35vz
T7 3.07 ps 3.16 lo 0.457 d 0.373qr 1.73ad 1511q
Ts 3.16 lo 2.69 [cf 0.364 t 0.286/g 1.49mr 1.19/df
To 3.14 mp 2.67 [df 0.490 a 0.279/h 1.36vz 1.17/ef
Tio 3.30 jk 2.74 lad 0.374 pq 0.294/ef 1.41rw 1.22/cf
Tn 3.49 df 298 tv 0.420 i 0.336x 1.59l 1.39tx
Ti 3.46 fg 2,91 vx 0407 k 0.331y 1540 133wb
Tis 3.55 be 3.02 qu 0.425 gh 0.348w 1.62¢j 1.41rw
T4 3.20 Im 2.78 zb 0.383 mn 0.301/cd 1.45pu 1.25/be
Tis 3.35 ij 281 ya 0.385 mn 0.307/ab 1.48ns 1.28zc
Tie 3.37 hj 2.86 wz 0.387 m 0.318z 151lq 1.25/be
T 329 jk 2.79 zb 0.382 no 0.301/cd 1.460t 1.26/a
Tis 3.34 ij 2.85 xz 0.386 mn 0.311/a 1.50mq 1.29yc
Tio 3.39 gi 2.88 wy 0.396 | 0317z 1.53 kp 1.32xb
T2 3.191Im 3.10 nq 0.349 vw 0.305/bc 1.62¢j 1.35vz
Ta 3.18 In 3.01ru 0.448 e 0.363tu 1.59¢l 1.36vz
T2 3.20 Im 3.05 qt 0.456 d 0.369 rs 1.68 bf 1.37uy
Tas 3.60 bc 2.94 uw 0437 f 0.353 v 1.65dh 1.45pu
Tos 3.57 bd 3.04 qt 0428 g 0.352 vw 1.64 ei 143 qv
Tas 362 b 3.09 or 0.436 f 0.359 u 1.67cg 1.46 ot
T 377 a 3.20 Im 0471 b 0.384 mn 1.76 ab 155jn
Tor 3.75 a 3.17 lo 0.464 c 0.378 op 1.75 ac 1.53kp
Tas 38l a 3.22km 0474 b 0.387 m 180 a 1.56 in
Tao 3.09 or 2.61 /f 0.334 xy 0.297 /de 1.34 wa 1.17 fef
T30 3.22 km 2.76 fac 0.466 ¢ 0.367 st 170 be 149 mr
T,:50 % NPK of the recommended T=T+T+T3 Ti=Ti+Typ Ti=T+Ty Tx=TstT+Tg

T, Humic a_Cl(_j Te=Royal gel . Ty=Ts+Tg Too=T1+T3+Ty To=Ti+T+Tg
Ts:Magnetic iron To= Salicylic acid Tis=Ts+Ty Tyu=T+T3+Ty To=Ti+T+Ty
T,=TI1+T3 T10=Proline amino acid Ti6=Tat+ Ty To=T+T3+Ts Tog=Ti+T+Ty

T5 =Tl +T2 T11= T1+T8 T17= T2+T8 T23: T3+T2+Tg T29: T2+T9+T8
T5=T2+T3 T12= T1+T9 Tlgz T2+Tg T24: T3+T2+T10 T30: 100 % NPK

Table 10. Effect of the interaction between sowing dates and some stimulant treatments on nitrogen, phosphours and
potassium contents in leaves of pea during the second season (2017/2018).

Characters N (%) P (%) K (%0)
Treatments 1% week of Sept.  1%week of Feb.  1%week of Sept.  1%week of Feb.  1%week of Sept. 1% week of Feb.
T 3.69 il 3.03 uw 0.376 p 0.294 /de 153 ps 1.32 fef
T2 359 n 3.08 su 0.353 v 0.282 /f 146 vx 124 |h
Ts 3.65 kn 3.00 vx 0.372 pr 0.288 Jef 150 sv 1.29 g
Ts 3.87 ce 3.24 op 0.486 b 0.344 wx 1.69 jk 1.47 ux
Ts 3.91ac 278 Ic 0432 j 0.354 uv 1.72jj 1.49 sv
Te 3.86¢ce 275 [c 0.413 k 0331y 1.67 ki 1.46 vx
T7 372 jj 2.81 /bc 0.462 fg 0376 p 1.85cd 1.63Im
Ts 364 In 3.04 tv 0.369 gs 0.294 [de 148tw 1.39zb
To 3.61 mn 298 vy 0.495 a 0.29% /d 1.47 ux 1.25/gh
Tiwo 3.68 jl 3.08 su 0.375 pq 0.29%6/d 158 no 1.33/df
Tu 3.90 bc 297 wz 0.453 hi 0.342 x 1.80eg 152qt
T2 3.85 cf 291za 0.416 k 0.333 y 1.75 hi 1.43 xz
Tis 3.94 ab 294 xz 0.430 j 0.350 vw 1.75 hi 151 ru
Tia 3.71 ik 2.87 /ab 0.384 no 0.304 /c 1.59 mo 1.34 fce
Tis 3.75¢i 293 ya 0.388 mo 0.310 /bc 169 jk 1.37 /ad
T 3.79 fh 2.96 xz 0.394 Im 0.320 za 1.67 ki 140 ya
Tz 3.73hj 313 gs 0.388 mo 0.305 /c 159 mo 1.35/be
Tas 364 In 31l rs 0.389 mo 0.314 /ab 1.67 ki 1.38 /ac
Tao 3.81 eg 3.15qr 0.399 | 0.324 z 1.74hi 1.44 wy
T 3.67jm 3.12rs 0.466 df 0.367 rs 1.82 df 1.59 mo
Ta 3.65 kn 310t 0.458 gh 0.364 st 1.81dg 1.57np
T 3.69 il 315 qr 0.466 df 0.370 ps 1.84 de 1.61 mn
T 397 a 3270 0.448 i 0.355 uv 1.78 th 155 or
T 3.65 kn 3.250p 0431 j 0.3563 v 1.75 hi 1.53 ps
T 3.70 il 330 o 0.458 gh 0.360 tu 1.81dg 156 oqg
Ta 3.86 ce 2.75/c 0472 cd 0.387 no 1.89 bc 167 Kl
Tor 3.82 df 3.19pg 0.465 ef 0.3830 192 b 1.67 ki
T2 3.88 bd 3.03 uw 0.478 ¢ 0.390 mn 203 a 1.77gh
Too 327 o 3.08 su 0.447 i 0.387 no 1.67 ki 143 xz
Tx 3.79 th 3.00 vx 0.469 de 0.369 gs 1.82 df 1.59 mo
T1:50 % NPK of the recommended T=T+T+T3 Ti=T+ Ty Ti=To4Ty Tx=Ts+T+Tg

T, Humic a_.ClC_i Te= Royal gel i Tu=Tst+Ts To= T+ T3+ To=Ti+T+Tg
Ts:Magnetic iron To=Salicylicacid Tis= TatTo Tu=Ti+TstTy To=Ti+To+T,
T,=TI1+T3 T1= Proline amino acid Tie=Tst+Ty Typ=T+Ts+Tg Te=Ti+T+Ty
Ts=T1+T, Tu=Ti+Ts Ti=To+Ts Tos=Ts+ Tt Ty Too= Tyt Tot Ty
T5=T2+T3 T12= T1+Tg T15= T2+Tg T24= T3+T2+T10 T30= 100 % NPK
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Table 11. Effect of sowing dates and some stimulant treatments on yield and its components of pea during 2016/2017

and 2017/2018 seasons.
Characters Pod number/plant 100-seed weight (g) Yield/plant (g) Total yield (t/fed)
Treatments 2016/2017 2017/2018 2016/2017 2017/2018 2016/2017 2017/2018 2016/2017 2017/2018
Effect of sowing date
1% Sept 599 a 6.45 a 4480 a 4859 a 36.63 a 4113 a 43% a 4939a
1% Feb. 551 b 594 b 3763 b 4203 b 3107 b 3521 b 3728 b 4225 b
Effect of stimulants
T; 6.37 a 6.82 a 2932 q 2454 q 35.74f 3869 j 4289 e 4.663 hj
T, 522 mn 5.880 3756 o 4463 k 31.26 p 3713 n 3.751Im 4455 m
T3 561 k 6.59¢ 4762 b 4896 c 3319 39.71h 3.982¢ 4.765¢eg
Ty 540 | 5.76q 3881l m 4259 o 3228 n 3546 q 3.874 ik 4.272 op
Ts 6.39 a 6.60c 4454 e 49.02 ¢ 37.13d 4081 d 4455 cd 4898 d
Te 6.12 bd 6.45f 4385f 4773 e 3652 e 39.78 gh 4383 d 4773 ¢eg
T, 622 b 6.55¢d 49.00 a 5301 a 40.73 a 44.08 a 4888 a 5290 a
Ts 420 p 472r 4291 ¢ 46.67 gh 2046 2442 s 2455 o 2931 r
Ty 531Im 582 p 3739 o 4114 p 27.19q 37.08 n 3263 n 4449 m
Tio 502 o 6.47¢f 3921 m 4342 mn 3259 | 36.13 p 3911gi 4.336 no
Tu 5.84 gh 6.16jk 45.09 d 4992 b 31960 3863 j 3.835 jk 4.635 ik
T 6.19 bc 6.51 de 4641 c 47.26 f 33.87i 40.12fg 4064 f 4.814 df
Tis 5.80 gi 5.97 mn 4195 h 42820 35349 35.20q 4241 e 4224 p
T 556 k 6.21 hij 3819 n 4766 e 3182 o 39.70 h 3.819 ki 4764 eg
Tis 514 n 6.60 c 3762 o 46.23 i 3127 p 3848 jk 3.752 Im 4617 il
Tis 5.72 ij 6.359 39.92 | 4541 j 3290 k 37.85m 3.947 gi 4542 1
Ty 5.74 hj 6.22 hi 3893 m 46.94 fg 32.35mn 39.08 i 3.883 hk 4.689 gi
Tis 5.63 jk 5.76q 4499 d 4251 0 36.59 e 36.22 p 4391 d 4.347 no
Tig 5.56 k 6.09 | 42859 4573 j 3423 h 3955h 4107 f 4.746fh
Txn 6.09 cd 6.16 k 4404 f 46.34 hi 3857 b 36.70 o 4628 b 4.403 mn
Ta 6.09 cd 6.24 h 40.70 jk 4824 d 3744 ¢ 4040 ef 4493 ¢ 4.849 de
T 5.88 gy 5880 4375 43.76 Im 3569 f 3710 n 4283 e 4452 m
Ty 5.90 fg 6.58 ¢ 4057 k 4404 1 3729 cd 4184 ¢ 4474 ¢ 5021 ¢
T 553 k 6.00 m 3260 p 4454 k 31.15p 3420 r 3738 m 41044
Txs 5.83 gh 6.45 f 4145 | 4324 n 3258 | 38.21 ki 3.909 gj 4.585 jl
Ty 5.95 ef 59 n 39.00 m 4566 j 32511Im 38.02Im 3.902 hj 4562 ki
T 6.12 bd 6.18 ik 40.95 jk 4820 d 3845 b 40.70 de 4614 b 4.884d
T 5.60 k 5.80 pq 4111 jj 4259 o 3296 k 36.72 0 3.956 gh 4.407 mn
Ty 6.04 de 6.46 ef 46.24 ¢ 4894 ¢ 34.04 i 40.14f 4084 f 4817 df
T 6.38 a 6.74 b 39.85 | 4765 e 3739 ¢ 43.07 b 4487 c 5.169 b
T1: 50 % NPK of the recommended T7:T1+T2+T3 T13: T1+T10 T19= T2+T10 T25: T3+T2+T3
Tz Humic a_Cl(_j Tg: Rovyal gel . T14: T3+T8 ngz T1+T3+T10 T25: T1+T2+T3
Ta:Magnetic iron To= Salicylic acid Tis=Ta+To Tou=T+Ts+Ty Tyu=T+T+Ty
T,=TI1+T3 T1= Proline amino acid T15= T3+T10 Top= T1+T3+T8 ngz T1+T2+T10
Ts=T1+T, Tu=T1+Ts Ti=ToH T To= Tt T+ Ty To= Tt Tt Ty
T5=T2+T3 T12= T1+T9 Tlgz T2+Tg T24: T3+T2+T10 T30: 100 % NPK

Table 12. Effect of the interaction between sowing dates and some stimulant treatments on yield and its components of
pea during the first season (2016/2017).

Characters Pod number/plant 100-seed weight (g) Yield/plant (g) Total yield (t/fed)
1% week 1week Tweek 1% week Tweek T week 1 week 1week
Treatments of Sept. of Feb. of Sept. of Feb. of Sept. of Feb. of Sept. of Feb.
T1 6.72a 6.03]1 32.69h 25.95 /] 39.17¢g 32.32u 4.700f 3.878qr
T2 5.38 bd 5.06 /e 4047 s 34.66 /ef 33.68s 28.84c 4.0410p 3.461wx
T3 6.20 fi 5.02/e 52.02 b 43.22 ki 36.46k 29.92za 4.375hi 3.590uv
T4 5.74 rw 5.06 /e 43.18kl 34.45 [ef 35.931 28.64/c 4.312ijj 3.437xy
Ts 6.66 ab 6.12 hj 50.06 ¢ 39.02 v 4176 b 3250u 5.011b 3.900qr
Te 6.29 eg 5.96 ko 4734 f 40.37 st 39.44ef 33.61s 4.733¢f 4.0340p
T7 6.55 bc 5.90Iq 55.00 a 43.00 Im 45.65a 35.81l 5.478 a 4.298ik
Ts 453 /f 3.871g 47.04 f 38.79 v 23.01f 1792 /g 2.761a 2.150/b
To 5.56 xa 5.07 /e 39.77 35.02 /de 29.80za 24.59 e 3.576uv 2.951z
Tiwo 510 e 495 /e 42.49mn 35.93 /ac 35.34m 29.85za 4.241 jm 3.582uv
Tu 6.01jm 5.68 ux 4897 d 41.22 gr 3450p 2942 b 4.1401lo 3.531ux
T2 6.25¢i 6.14 gj 48.02 e 4480 h 36.00I 31.74v 4.320ij 3.809rs
Ti3 6.13 hj 5.48 zc 4599 ¢ 37.92 w 39.29fg 3140w 4.715f 3.768s
Tia 5.86 ms 5.27d 42.00 np 34.38 /f 34.98n0 28.67¢c 4.198 kn 3.440xy
Tis 5.68 ux 4.60/f 41.84 og 3341 [g 34.760 2778 4171 1In 3.334y
Tis 5.941p 5.50z¢ 43.35]l 36.49 za 35.82I 29.98z 4.298ik 3.597uv
Tz 5.82 ou 5.66 vy 40.66 15 37.20xy 33.81s 30.90x 4.0580p 3.708st
Tas 5.84nt 543 ac 4701 f 4297 Im 37.84h 35.35m 45419 4.242j1
Tio 577 qv 5.36 /cd 4798 e 37.73 wx 37.10i 31.36 w 4.452gh 3.763s
T2 6.30 ef 5.88 Ir 48.75 d 39.34 uv 40.45cd 36.69jk 4.854cd 4.403 hi
Ta 6.38 de 5.80 pv 43.28 ki 38.12 w 39.68e 35.21mn 4.762df 4.225jm
T 5.89 Ir 5.87 mr 46.03 g 4148 pq 36.93i 34.46 pq 4.432h 4.135mo
T 6.20fi 5.60 wz 43.95 i) 37.19 xy 40.36d 34.22 gr 4.843cd 4.106n0
T 5.60 wz 547 zc 35.74 bc 29.47 h 33.10t 29.21b 3.972pq 3.505vx
T 5.96 ko 5.71sx 4487 h 38.04 w 34.15r 31.01x 4,098 no 3.721st
Tos 6.25 ei 5.66 vy 42.41 mo 35.60/cd 35.31m 29.72 [a 4.238jm 3.566uw
T 6.26 eh 5.99 jn 4555 g 36.36 zb 40.25d 36.66k 4830 ce 4.39%hi
Tas 5.69 tx 552 yb 4549 ¢ 36.73yz 35.96 | 29.97 z 4.315ij 3.597 uv
T2 6.49cd 5.60 wz 48.37 de 44 .11i 37.84h 30.24y 4.540g 3.629tu
Ta 6.66ab 6.10 jk 43.73 ik 35.98/ac 40.63 c 34.16r 4875 ¢ 4.099n0
T1: 50 % NPK of the recommended T7=T1+T2+T3 T13= T1+T10 T19= T2+T10 T25= T3+T2+T3
Tz Humic a_.ClC_i T5= Royal gel . T14= T3+T3 T20= T1+T3+T10 T25= T1+T2+T3
Ts:Magnetic iron To= Salicylic acid Ti5=Tat+Ty Tu=T+T3+Ty To=T+T+T,
T,=TI1+T3 T10=Proline amino acid Tie=Tst+Ty Typ=T+Ts+Tg Tu=T+T+ Ty
Ts=T1+T, Tu=TaitTs Ti=TotTs T=TatTot+Ty Too= Tt TotTs
Te=T2+T3 Tp=T+Te Tig=To+To To=Tat T4+ Ty Ta=100 % NPK
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Table 13. Effect of the interaction between sowing dates and some stimulant treatments on yield and its components of

pea during the second season (2017/2018).

Characters Pod number/plant 100-seed weight (g) Yield/plant (g) Total yield (t/fed)
15 week 1 week 13 week 13 week 13 week 13 week 1 week 13 week
Treatments of Sept. of Feb. of Sept. of Feb. of Sept. of Feb. of Sept. of Feb.
T1 7.09a 6.55gh 27.56/b 2152 Ic 39.65I 37.730 4.799Imn 4527rt
T2 6.02su 575w 46.86jk 42 40t 39.01lm 35.25st 4.681np 4.230wz
Ts 6.85 cd 6.34mo 53.59b 44.33pq 42.33¢g 37.09p 5.080fh 4.451tu
T4 5.94v 5.59xy 45.34n 39.85x 37.720 3320 v 4.559qt 3.985cd
Ts 6.90 bc 6.310 52.02cd 46.03Im 43.26¢f 38.36n 5.192¢f 4.604ps
Te 6.77 e 6.14 pr 50.52¢ 44.94n0 42.04¢g 37.52 op 5.045 gh 4.502st
Tz 6.95 b 6.16pr 59.45a 46.57k 4941 a 38.75mn 5.930 a 4.6500q
Ts 4.88/a 4.56/b 48.03i 4531n 27.28x 21.57y 3.274g 2.588n
To 6.09rt 5.55yz 43.53r 38.76 yz 40.19jk 33.97u 4.823km 4,076 /bc
Tiwo 6.84 ce 6.10gs 48.64g 38.20/a 40.49 ijk 31.78w 4.859km 3.814/f
Tn 6.37lo 5.96uv 53.45b 46.39km 40.96hi 36.30q 4915l 4.356uv
T2 6.62fgy 6.40 km 52.19¢ 42.34t 41.97g 38.27n 5.036hi 4.593ps
Tis 6.300 5.64x 47.20j 38.44 za 38.43n 31.98w 4.612ps 3.837/ef
T 6.64 f 579w 53.38b 41.95tv 44.49cd 34.91t 5339 cd 4.190yb
Tis 6.82 de 6.39 kn 50.35¢ 42.12tu 41.94g 35.02t 5.033 hj 4.202ya
Tis 6.68 f 6.02tv 48.70¢g 42.12tu 40.55 hk 35.16t 4.866km 4.219xz
Tz 6.46 ik 5.98uv 49.36 f 44.530q 41.02h 37.14p 4.923ik 4.456tu
Tis 6.04 su 5.48z 45.97m 39.06y 39.621 32.83v 4.755mo 3.939/de
Tao 6.22p 5.96 uv 48.09 hi 43.38rs 43.04f 36.06qr 5.165eg 4.327vx
T 6.50 hj 582w 4855 gh 44.13q 40.63hj 32.77v 4.875km 3.932/df
Ta 6.44l 6.04su 50.45e 46.03Im 43.66¢€ 37.15p 5.240de 4.458tu
T2 6.17 pq 5.59xy 46.54 Kl 40.98w 40.11KI 34.10u 4.813km 4.092/ac
Tas 6.84 ce 6.32no 46.37km 41.72 uv 4494 ¢ 38.74mn 5393 ¢ 4.6490q
Toa 6.36mo 5.64x 48.30gi 40.78 w 36.250r 32.15w 4.350uw 3.858/ef
T 6.53 hi 6.38 ko 44.91no 41.57v 41.01h 35.41st 4.921ik 4.249vy
LES 6.13gr 5.75w 48.35qi 4298 s 40.34jk 35.71rs 4.840km 4.285vy
Tor 6.56 gh 580w 51.66 d 44.750p 4428 d 37.12p 5.314 cd 4.454tu
Tos 5.98 uv 5.63x 44.570q 40.61w 39.06m 34.40 u 4.686np 4.128 zb
Too 6.53 hi 6.39%kn 5318 b 44.700p 43.03f 37.250p 5.164eg 4.470tu
T30 7.09a 6.40 km 50.80e 44.510q 47.43b 38.72mn 5.692 b 4.646 or
T,: 50 % NPK of the recommended T=T1+T+T3 Ti=Ti+Ty Ti=TxtTy Tx=TstT+Tg
T, Humic acid ng Royal gel Ty= T3+T8 Tx= T1+T3+T10 T25: T1+T2+T8
T3:Magnetic iron T~ SallellC acid Tis=Ts+Ty Tu=Ti+T3+Ty Tor=TiHT+Ty
T,=T1+T3 T10: Proline amino acid T15= T3+T10 Tx= T1+T3+Tg ngz T1+T2+T10
Ts=T1+T, Tu=Ti+Ts Ty=TxtTs To=TatTotTy Too=Tot+TotTs
T5=T2+T3 T12: T1+Tg Tlgz T2+Tg T24= T3+T2+T10 T30: 100 % NPK
CONCLUSION Bozoglu, H., E. Peksen, A. Peksen and A. Gulumser (2007).

From the obtained results of this research, it could be
recommended that sowing pea on the 1% week of Sept and
fertilizing plants with NPK at 50 % RR + humic acid at
10 kg /fed.+ magnetic iron at 100 kg/fed. was the best
treatment for enhancing plant growth of pea and recorded
the highest productivity of green pods in clay soil under the
same conditions.
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