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Determination of the proper transplanting datebased on GDD and the
best plant density in promising line of rice926 (Tisa)
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Table 1. Meteorological data for the experimental field of Rice Research Institute of Iran at Mazandaran
station in a five-month period from April to September 2015-2016
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= 4=y [ a3
w d ) d ) Total precipitation ~ Average relative
° Average maximum Average minimum (mm) humidity (%)
Month temp. (°C) temp. (°C)
\YaF Y40 yar Y40 \YAF Y40 \YaF Y40
2015 2016 2015 2016 2015 2016 2015 2016
- o ) ‘
2 19.8 21.2 13.9 14.9 23.5 31.7 81 85
Apr-May
s
= 281 262 20.6 19.3 0.8 16.6 70 79
May-June
7 30.9 29.1 23.9 22.8 128.9 51.4 70 77
Jun-Jul
sls
7 31.7 30.3 24.1 23.9 2.4 28.3 70 77
Jul-Aug
el 28.1 28.9 21.6 22.6 76.2 270.1 74 79
Aug-Sept

Source: Meteorological Research Station, Ramsar
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Table 2. Growth Degree Days (GDD) from transplanting date over two years (2015 and 2016) for rice

Tisa cultivar

Ay a5
2015 2016
S e Obhab e b WS (S e Olbde e b WS (S
St )
Transplanting date Y Pryes Full f[lpemng s Praes Full ?pemng
End of Panicle stage End of Panicle stage
tillering stage emergence tillering stage emergence
stage stage
SN0 419.1 1017.0 1546.7 387.4 913.0 1414.5
5" May (39 days) (74 days) (104 days) | (37 days) (72 days) (102 days)
S, YO 495.7 1099.7 1640.5 455.7 1019.0 1533.0
15t May (39 days) (74 days) (104 days) | (34 days) (69 days) (99 days)
sls = ¥ 573.3 1176.8 1686.2 513.8 1070.4 1608.6
25" May (51 days) (86 days) (116 days) | (41 days) (77 days) (107days)
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Table 3. Analysis of variance for cumulative growth degree-day (GDD) from transplanting till some
phenological stages in rice Tisa cultivar

Sl o Kike
e 5T a3 Mean squares
S.0.V. df N b seb o b S
End of'tillering stage  Panicle emergence stage  Full ripening stage
Ju
1 2868.91* 14123.2%* 16779.88%*
Year
csls &b
Transplanting 2 9845.57* 12727.98%* 14256.16*
date
o
2 101.83 100.76 373.77
Error
T 2.13 0.96 1.23
CV ' ' '

..\..4).5\‘50ka-‘c]a.u):_;bhf'ujQz}i)b&a”é%éjq. 9

Sk sk qns

ns, * and **: non- significant and significant at 5 and 1% levels of probability, respectively.
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Table 4. Combined analysis of variance for different traits of rice Tisa cultivar under transplanting date and
plant density treatments

Slap il
Mean squares
Sl b o 15 sldas
e o . . alslm sy .
157 : ) s 3l b J APPRNRT s
SOV o - S ?ller ;;'c;: 1000- Fil:(; : ain o
Grain yield Plant height . ! grain £r Unfilled
number  length . number rain
weight g
number
Jl
1 4460646.0™  32.51™ 0.03"  14.42%* 218" 32.67" 44.46™
Year
a sl (JL) 1SS
Rep. (Year)(Error 4 1005324.0 174.24 2.93 1.52 0.62 20.0 19.74
a)
s &b
- 2 2736429.1*%* 150.38%* 3.1 2.89™  8.08**  469.05%*  447.8%*
Transplanting date
Jlxesls &6
Transplanting date 2 543700.4™  114.53**  0.28™  30.47*%*  1.32™  170.72** 183.69**
xYear
bos . sl
j 8 729274.204 31.37 0.99 1.78 2.73 36.8 32.46
Error b
i S1s
e Vf”_ 2 717269.4™  6.02™  29.21%%  10.99%*  4.87% 505" 6.35™
Plant density
Sy oS LA L
Transplanting date 4 966976.8"™ 5.84™ 2.66™ 1.75" 1.04™ 74.11% 75.41"
x Plant density
Jlx sl V’S‘J;
Plant densityx 2 563736.9™ 1.08™ 0.05™ 0.82" 4.04* 86.72"™  105.13*
Year
S X LS b
Jlxas 5
. 4 826964.2" 5.53™ 1.12™ 0.45™ 1.02™ 6.11™ 3.52™
Transplanting date
x Plant densityx
Year
C S o sl
: 24 376876.9 10.65 2.11 1.07 1.07 31.78 29.97
Error ¢
N e
) 9.17 32 12.0 3.37 34 6.9 30.2
(CV)

** % ng

.MJ:\,odu:,\dn.»ﬁs;u,ozle:@ux&%;q: )
ns, * and **: non- significant and significant at 5 and 1% levels of probability, respectively
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Table 5. Mean comparison of agronomical traits of rice Tisa cultivar under transplanting date and plant density treatments
in two years of experiment

s als 3 Slas Sy gl oy sl 4l 558 0js W db alslaw O g s sl
Bhare
Treatments Grain yield Plant height Tiller 1000-grain Panicle Full grain ~ Unfilled grain
(kg/ha) (cm) number weight (gr) length (cm)  number number
S b
Transplanting date
P RTN
s 1\:1 ’ 5862.3° 99.3° 31.1° 85.2° 23.9°
ay
gy YO
15[]1";; 6494.7° 98.1° 30.9° 84.7° 15.3°
ay
Is = F
" 6573.6° 104.1° 29.9° 76.1° 15.2°
25" May
Sy eS1E
Plant density (m?)
“o 53 45 5 YA
i;"i’ “/’f ; 10.58° 3110 27.2°
plants/m”
g8ty a a a
2 plants/m? 12.5 31.1 28.4
gre 2 9 A a b a
18 plants/m’” 12.9 30.2 28.6

I gyl e SoglE M)JOCE—NJJLSD erTJnLalju—\;:”adsz.i.nJf&ylbél)\afdh&:ﬁlﬁ)@ﬁ}o}u}a):
Means in each column and each treatment followed by at least one similar letter(s) are not significantly different at 5%

probability level using LSD Test.
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Introduction:

In future climate scenarios, rice yields will depend on the environmental
conditions of the growing season, such as temperature and available radiation,
which can lead to yield losses in some rice producing countries under unfavorable
conditions (Welch et al., 2010). Achieving the appropriate plant density per unit
area is one of the management methods to increase crop yields where all the suitable
environmental condition can be fully utilized and at the same time intra- and inter-
plant competitions can be minimized. On the other hand, suitable plant density
can provide sufficient space for machinery operations through giving better access
to farm plots. In general, suitable rice density is a density that is not detrimental
to proper crop development and high grain yield. As the density increased, the
number of primary and secondary panicles and spikelet per panicle decreased and
the number of panicles per m2 increased linearly and with decreasing density,
stem thickness increased (Ebrahimi Rad et al, 2018). Knowing the heat indices,
such as the accumulated heat unit, which in most literature sources are referred
to as growing degree days (GDD), can provide basic principles for determining
the appropriate phenological stages and planting dates. Evaluation of cumulative
GDD for different developmental stages will allow adjustment of planting date
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for rice genotype with the aim of adapting to the environmental conditions during
growing period. Choosing the appropriate planting date is one of the important
factors in effective crop management which has a great role in yield formation by
regulating physiological, morphological and phenological processes of the plant
such as germination and emergence, vegetative growth, flowering and maturity,
which will make it possible for them to co-occur with favorable climatic conditions.
Management of planting time for optimal production of each cultivar is one of the
main factors affecting production that can be easily managed by the farmer based
on environmental conditions. Proper planting date will optimize factors involved
in yield formation, while inappropriate planting date will disrupt the balance of
yield components in the plant (Esmaeilzadeh ez al., Y+ V).

Material and Methods:

In order to determine proper transplanting date based on GDD and the best
plant density in rice (Tisa cultivar), an experiment was conducted at Rice Research
Institute of Iran, Tonekabon station during 2015 and 2016. This experiment
was carried out as split plot in a randomized complete block design with three
replications. The main plot was three transplanting dates with 10 days intervals
(May 4, May 14 and May 24) and the sub plot was allocated to plant density at
three levels (12x30, 15%30 and 18%x30 cm).

Result and Discussion:

The results indicated that there was a significant difference between the years
of experiment only for the panicle length. The effect of transplanting date was
significant on the majority of the measured parameters. The highest grain yield
(6573.6 kg/ha) was obtained on May 24 planting date, which did not show any
significant difference with the transplanting date of May 14. Although plant density
treatments had no significant effect on grain yield, 28 plants per m? (30x12 cm)
had the highest grain yield (6445.2 kg/ha). With delay in transplanting, GDD and
number of days from transplanting to tillering stage as well as the time required
for panicle emergence and full maturity increased. The highest and the lowest
growth degree-day (GDD) from transplanting to tillering, panicle emergence and
full ripening stage were obtained on May 24 and May 4, respectively.

Conclusion:

According to the results of this research, it can be stated that the farmers of
the region can transplant this cultivar between May 14 and May 24 with a plant
distance of 12x30 cm (density of 28 plants per square meter).

Keywords: Transplanting date, plant distance, grain yield, yield components.
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