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ABSTRACT

Due to reduction the crops yield and yield components in water stress condition, a factorial experiment was
conducted in a randomized complete block design with three replications to evaluate the effect of water deficite stress
and growth improver materials on canola (Brassica napus L.) yield and yield components in research greenhouse of
Agricultural Faculty of TarbiatModares University. Treatments includes water deficit stress {Control (50%
discharged available water) (S;), average stress (65% discharged available water) (S,) and sever stress (80%
discharged available water) (S3)} and foliar application {Control (F,), distilled water (F,), calcium silicate (F3),
Hexaconazole (F4), propiconazole (Fs), and penconazole (Fg)}. Results showed the highest of yield was related to
SFg that showed 2.1 gr higher than S,F;. Also S;Fgand SsF; With more than 2-fold difference were the highest and
the lowest of thousand seed weight. Also in S,, control and foliar application of F, were the highest and the lowest of
oil percentage respectively with 34.4% difference. S; and S, with no significant difference were lower than control
with a significant difference proximately 5.8 pmol co, m? Leaf s in photosynthesis rate. S;F, and S3F; were the
highest and lowest stomatal conductivity with 0.154 mol H,0 m™? difference. Also S;F; was the highest amount of
intercellular Co, concentration with 229 pumol CO, mol air * difference with S;F,. So foliar application of triazoles
(penconazole) and calcium silicate somewhat reduces the water deficit stress damages. So foliar application of
triazoles (penconazole) and calcium silicate somewhat reduces the water deficit stress damages.

Keywords: Oil percentage, water deficit stress, yield and yield components.
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1. Time Domain Reflectometry (TDR)
2. Field capacity
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Table 1. Properties of soil of experimental area
Sand Loam Clay Total Available Available  Zn

Depth Mn Fe oC

Texture EC pH
(cm) %) (%) (%) N@®) P(pm) K(pm) (pm) (ppm) (ppm) (%) (ds/m)
0-60  Sandy-lomy-clay 73 4 23 10 80 848 045 10.07 100 1.03 112 7.73
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Table 2. Monthly temperature changes in growing season
Month
Nov Dec Jan Feb Mar Apr Jun Jul Agu

The average min temperature (C°) 16 7 -2 -3 3 4 12 18 22
The average max temperature (C°) 24 13 7 8 12 13 19 26 32
Precipitation (mm) 49 25 32 12 61 52 35 8 5
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Table 3. Analysis of variance of water deficit and foliar application in canola plant

- - 0 -
Intracellular CO,  Stomatal ~ Photosynthesis S Oil Harvest Seed Biomass
sov df concentrations  conductance rate Chiorophyll Ol Yield Percentage  Index v:;(;?wt Seed/pod Yield Yield Pod/plant
Rep 2 222ns 0.001ns 42.1ns 15ns 116092 ns 36 15.6ns 2 0.8ns 1152245 ns 28423585 23.5ns
Stress(S) 2 1324ns 0.006 205 38357 44512407 28557 9767 337 ns4 38173000 128603496~ 3055~
F'gllar application g 47459~ 001" 321ns 395" ns12736 84" 145" 35" 557 650204 1066664012 ns25
FxS 10 32757 0.003" 4.67ns 125ns 762027 605" " 187 57 ns402209 ns17211639 ns21
Error 34 419 0.001 396 85 16644 25 209 05 1.2 0.08 8876228 19
CV (%) 8.27 15.48 7.03 450 18.00 55 246 17.00 12.70 20.6 223 105
*, **, ns: Significant at 0.05, 0.01 probability level and no significant, respectively.  .ao,0 ) 50 Jloix! mhaw 1o o poe o)l e o st g 5 NS




Y.v YYA8 Hlaaals oF 6 Les FA 8,90 oyl 2l)5 lalS pole

a

=—

50 ]

=

=

E 40 E
g

3 30 e

~ _—

20 ———

= —

=

" .

0 E——

S1

S3

a5 «(S1) (eolit] BB OT aoyad+ ddss) wali) (Brasicanupus L) 135 ;o oo o5 Jled p 268 i 50 JSs
(S3) (eoliztwl BB LT sojoh+ &dss) auads [25 9 (Sp) (ool hE O s ;080 &56) lawgio

Figure 1. Effect of water deficit stress on number of pod per plant in canola plant (Brasica nupus L). Control: 50%
discharged of plant available water (S;). Medium stress: 65% discharge of plant available water. Severe stress: 80%
discharge of plant available water.
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Figure 2. Effect of foliar application on seed yield of canola plant (Brasica nupus L). None foliar application (F,).
Distilled water (control): (F,). Calcium silicate (F3). Hexaconazole (F,). Propiconazole (Fs). Penconazole (F).
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Figure 3. a) Effect of water deficit stress on seed yield. B) Effect of water defitic stress on biomass yield of canola
(Brasica nupus L.). Control: 50% discharged of plant available water (S;). Medium stress: 65% discharge of plant
available water. Severe stress: 80% discharge of plant available water.
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Figure 4. Effect of foliar application on biomass yield of canola plant (Brasica nupus L). None foliar application (F,).
Distilled water (control): (F,). Calcium silicate (F3). Hexaconazole (F,). Propiconazole (Fs). Penconazole (F).
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Figure 5. Effect of water deficit stress on greenness (SPAD index) of canola (Brasica nupus L.). Control:
50% discharged of plant available water (S;). Medium stress: 65% discharge of plant available water. Severe stress:
80% discharge of plant available water.
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Figure 6. Effect of foliar application on greenness (SPAD index) of canola (Brasica nupus L.). None foliar
application (F,). Distilled water (control): (F,). Calcium silicate (F3). Hexaconazole (F,). Propiconazole (Fs).
Penconazole (Fg).
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Figure 7. Effect of water deficit stress on photosynthesis rate of canola (Brasica nupus L.). Control: 50%
discharged of plant available water (S;). Medium stress: 65% discharge of plant available water. Severe stress: 80%
discharge of plant available water.
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Table 2. Analysis of variance of water deficitand foliar application in canola plant
Intracellular CO, Stomatal 0il Yi - Harvest 1000 seed
- il Yield oil : -
concentrations conductance Kg/ha) ercentage index weight Seed/pod
(umol CO, mol air™) (mol H,0 m™%) (Kg P g (%) (ar)
F1 327a 0.301ab 1364abc 33.00bc 37.6a 5.20ab 9.00cd
F2 240d-h 0.315a 1217bc 29.50de 28.1bc 5.30ab 9.00cde
s1 F3 243c-g 0.248bc 1404ab 35.00ab 33.7bc 5.00ab 8.50cde
F4 286b 0.249bc 1161c 28.50ef 21.8cde 5.20ab 11.50a
F5 285b 0.239cd 1457a 36.00a 22.1cde 5.80a 8.30de
F6 290b 0.220c-e 945d 22.50hi 18.5ghi 4.90abc 9.50bcd
F1 272bcd 0.183d-f 428 efg 32.00cd 14.8e-i 3.55d 7.50de
F2 208h 0.245bc 318 gh 31.50cd 12.2 f-i 3.00de 8.00cde
S2 F3 211gh 0.207c-f 449 efg 35.00ab 10.1hi 2.40efg 6.80e
F4 247c-f 0.216¢c-f 425 efg 17.50j 17.2d-h 4.50bc 8.80cd
F5 242c-9 0.207c-f 540 ef 30.00de 10.9hi 2.60ef 8.20cde
F6 226fgh 0.171ef 578 e 26.50fg 15d-i 2.70ef 11.25ab
F1 236e-h 0.161f 332 fgh 25.00gh 22.5cd 2.65e 9.60bc
F2 98i 0.312a 439 efg 25.50g 19.7 def 3.00de 9.50c
s3 F3 242c-g 0.184def 267 gh 21.00i 10.8hi 2.50efg 8.50cde
F4 264b-e 0.202c-f 471 efg 21.50i 19.2d-g 5.40ab 8.40cde
F5 274hc 0.206¢-f 205h 21.00i 11.9ghi 2.40efg 8.80cd
F6 261b-e 0.221cde 368 e-h 26.00fg 771 3.20ed 8.60cde
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Within columns, means followed by the same letter are not significantly different at P<0.05. Control: 50% discharged of plant available water (S;).
Medium stress: 65% discharge of plant available water. Severe stress: 80% discharge of plant available water. None foliar application (F). Distilled
water (control): (F,). Calcium silicate (F3). Hexaconazole (F4). Propiconazole (Fs). Penconazole (Fg).
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