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Table 1. Effect of sowing date and seed rate on measured traits during growth period of triticale

]5N('$%KBw/5B$(MS)

'BB^O%X(5A$

Source of variation
u5GOE1

Height

L0W&'(%[\4

Leaf dry weight

>�5+%[\4%L0W

Shoot dry

weight

n?%[\4%L0W

Total dry

weight

&'(%)*+%3456

LAI

>vE;MV;10

df

�
5.77

��
36.76

�
8.78

��
87.1

��
26.42E1'eO7Replication8

��
9.35

��
11.48

��
22.38

��
77.69

��
20.313,65?%kJE5O7Sowing date8

1.771.330.80.80.9165*4%Va7Error a8

0.37
ns��

8.04
��

31.2
��

10.3
�

6.563Eg(%L1oB$7Seeding rate8

1.660.44
ns

1.21
ns�

2.980.18
ns

9
%,65?%kJE5O%�Eg(%L1oB$

(Sowing date×Seeding rate)

1.560.220.520.760.42245*4%Vb7Error b8
��

24.61
��

39.94
��

51.8
��

10.4
��

43.96>/!b/VE1;'(7Sampling8

��
17.53

�
2.42

��
11.42

��
4.94

��
3.1418

%,65?%kJE5O%�>/!b/VE1;'(
(Sowing date×Sampling)

1.5
ns

0.5
ns�

2.78
�

2.880.55
ns

18
Eg(%L1oB$%�>/!b/1;'(VE

(Seeding rate×Sampling)

0.81
ns

0.38
ns�

1.681.12
ns

0.41
ns

54
,65?%kJE5O�Eg(%L1oB$�>/!b/VE1;'(

(Sowing date×Seeding

rate×Sapling)

13.1222.1211.8110.1224.1]1'BB^O%PJ'�7:`E;87CV%8
ns@AN$'B�E1;2*W**@AN$%PBO'O%>(% 5bHQ1%)*+%E;%E1;�%�%WFS�

ns Non-significant, * and ** significant at 5% and 1% probability levels, respectively.

% W:vZ-901:/1%]5G`%KBw/5B$%>.J5j$:6E%n"a%@D%E;%>m5eBHJ'O%9:6%V'BT

Table 2. Comparison of measured traits of triticale in during growth season

%&'(%[\4%L0W7Y'T8

Leaf dry weight (g)

%>�5+%[\4%L0W7Y'T8

Shoot dry weight

(g)

&'(%)*+%3456

Leaf area Index

%u5GOE17@H/5+'H$8

Height (cm)
E5bBO

7Treatment8

8.03d35.76c2.07c119.09a110 kg.ha
-1

Eg(%L1oB$

(Seeding rate)

8.91c38.23b2.13b118.51a140 kg.ha
-1

9.83b41.37a2.40b119.14a170 kg.ha
-1

10.58a41.79a2.78a118.83a200 kg.ha
-1

11.21a42.83a3.30a120.77aSeptember 21
,65?%kJE5O

(Sowing date)

9.26b38.88b2.40ab119.38abOctober 1

8.46b37.88b2.31b118.24abOctober 10

8.24b37.61b1.98c117.19bOctober 20

%5(%V5fE5bBO@AN$%��H41%VE5$M%'�/%01%>(5\$5/%�W'Q:/E1;%VE1;SThe treatments with dissimilar letters are significantly different.
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y = -0.1278x3 + 0.5751x2 + 2.9279x + 2.3086
R² = 0.9042

y = -0.09x3 + 0.3608x2 + 2.6794x + 1.4114
R² = 0.8838

y = -0.1908x3 + 1.6888x2 - 1.8125x + 3.49
R² = 0.987

y = -0.0279x4 + 0.2661x3 - 0.5475x2 + 1.2628x + 2.9443
R² = 0.9998
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Days after planting
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1. Oct
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20. Oct

!<O%e�!H%$,!`'/$.!-8J~.!�>BDMB!C$NLT!/0!1-2!W7#!CL:!-2!@/(0-2>=$O86'-.!R$8K

Figure 1K Effect of sowing date � sampling time on leaf dry weight of triticale.

!<O%o�!H%$,!`'/$.!&[OMA-2!�>BDMB!C$NL>=$O86'-.!/0!1-2!345!"#$%!-2!@/(0-2!K
Figure 2. Interaction of sowing date × sampling time on leaf area index (LAI) of triticale.
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Figure 3. Effect of sowing date and seeding rate on net assimilation rate (NAR) of triticale.
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Figure 4. Effect of sowing date and seeding rate on crop growth rate (CGR) of triticale.
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Figure 5. Effect of sowing date and seeding rate on relative growth rate (RGR) of triticale.
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Table 3. Interaction of sowing date × seeding rate on grain yield of triticale

 5#(? @+.(-(Sowing date)

_J,`=

Oct. 20

uJ,`=

Oct. 10

IJ,`=

Oct. 1

_I.M+,`#

Sep. 21

.98 :;<)=

Seeding rate

3974.9 bc3351.8 c4491.6 b4098 bc110 kg.ha
-1

3582.9 c3642.1 c5192.8 ab4950.2 b140 kg.ha
-1

4022.4 bc5208.3 ab4799.2 b5594.2 ab170 kg.ha
-1

4898.1 b4777.8 b5163.9 ab5893.4 a200 kg.ha
-1

0bX= �z*V; ^.(=H ,�3 Q; &8(U=(3 �>,\43.;/ ^.;/ C
Dissimilar letters are significantly different.
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Abstract
To investigate the effect of sowing date and seeding rate on Triticale growth characteristics, a field

experiment was carried out in the Rice Research Institute of Iran, during 2008-2009. The experiment

was conducted as a RCBD based split-plot design with three replications. Experimental treatments

included: Four sowing date (Sept. 21, Oct. 1, Oct. 10, and Oct. 20) as main plot and four plant density

(275, 350, 425 and 500 plant/m
2

) composed of as sub plots, respectively. Measured traits, including

yield, leaf and shoot dry weight and leaf area and growth Indicators as leaf area index (LAI), crop

growth rate (GGR), relative growth rate (RGR) and net assimilation rate (NAR). Results indicated that

interaction of sowing date × sampling time was significant effect on height, leaf dry weight and leaf

area index. The Highest values of height (120.7 cm), leaf dry weight (11.21 g.m
-2

.day
-1

) were obtained

in 21 Sept. in flowering time. Shoot dry weight significantly affected by triple interaction of sowing

date × seeding rate × sampling time, and maximum shoot dry weight achieved in seeding rate 200

Kg.ha
-1

in 21 Sept. The highest (23.5 g.m
-2

.day
-1

) and lowest crop growth rate (11.5 g.m
-2

.day
-1

) were

found on 21Sept. in seeding rate (200 Kg.ha-1) and 21 Oct. in seeding rate (110 Kg.ha
-1

), respectively.

While, the relative growth rate and net assimilation rate reached their maximum with delay in sowing

date and reduced seed rate (21 Oct. and 110 Kg.ha-1). In general, according to the results, The highest

grain yield (5893 kg.ha
-1

) was obtained in the earlier sowing date and greater quantities of seed (21

Sept. and seeding rate 200 kg.ha
-1

) due to higher crop growth rate, leaf area index, shoot and leaf dry

weight and plant height.
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