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Abstract: A field experiment was carried out in 2010 to mvestigate the effect of harvesting time and main plant
residual on yield and yield components of rice. A split-split plot arrangement fitted into a Randomized
Completely Block Design with three replications was used. Main factor was 3 harvesting times (T, : harvesting
plant crop at physiological maturity T, : harvesting at 7 days after physiological maturity . T, : harvesting at 14
days after physiological maturity). Sub-factor was 3 varnieties (Traditional Tarom , Langerodi Tarom , Hashemi
Tarom ) and with plant residual mn three levels ( cutting from soil surface, lodging method, control (no treatment
on residual) as a Sub-sub factor. Results showed that plant height, total tillers , fertile tiller, filled spikeletes
percentage , and ratoon gramn yield were decreased with delaying harvesting time. The highest ratoon grain
vield was obtained in traditional Tarom variety. Most and least ratoon grain yields were produced in laying
method and control, respectively. The interaction effect between harvesting tume , variety and mam plant
residual had no significant effect on rice ratooning characterisrics. Rice ratooning grain yield had positive and

significant correlation with total tillers and panicles number per m®.
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INTRODUATION

Ratooning is a technique for increase rice production
and hence mcrease farmers income rice ratoon crop has
short growth duration and its maturity take 35% to 65% of
time for plant crop maturity [1, 2]. Ratoon crop is
characterised by short height and less fertile tillers than
plant crop [3]. Some results showed that 1000 grains
welght in ratoon crop was less than that of plant crop
1000 grains [4]. Tt is critical to increase rice yield and
decrease production inputs to offset the decrease in
value. Therefore, a cultural practice that many producers
have adopted as a result is the ratooning technique [5].
However, researchers need to discuss ongoing research
to evaluate new and current varieties and hybrids under
growing condition with emphasis on management
practices to improve ratoon crop yield . Ratoon crop
contributes significantly to the rice producer’s income
[6]. Increase mn world population and key role of rice m
people diet neccesitate development in rice cropping
systems. Ratoomng techmique has positive characteristics
such as high cooking quality, high taste, short growth

duration and less production cost [7]. Ratoon grain yield
15 nonetheless affected by some factors such as. Main
plant harvesting time, Climate condition, Water and
fertilizer memagement in the ratoon. Temperature at ratoon
reproductive stage, cutting plant crop height and growth
regulators [8]. Tt has been opined plant crop should be
harvested immediately when matured grains are at
maximum and their stems are physiologically alive.
Delaying i harvesting time cause low ratoon gram yield
[9]. If ratoon growth encounter with low temperature,
growth duration would be increased. In this case, the
flowering stage encounter to fall cooling and strile
spikeletes per panicle would be increased In some
varieties only upper or lower nodules have ability to
produce germinate for producing ratoon [10]. Treating
with plant residuals cause many different actions on yield
because of carbohydrates amount in stems . Results
showed many differences in this case that can be the
results of differences between varieties n ratooming
ability and environmental conditions. For this reason new
techniques for treat with plant residuals could decrease
this diffrences and increase ratoon yield.
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MATERIALS AND METHODS

This experiment was carried out in 2010 at Research
Filed located in Amol-Babol road (52°22' N, 36°28 ' E,
altitude 28 m ). A split-split plot arrangement fitted into a
complete Block Design with three
replications was used. The main factor was 3 harvesting
times (T,: harvesting time of main crop at physiological

Randomized

maturity statge . T,: harvesting 7 days after physiological
maturity stage T, harvesting 14 days after physiologicl
maturity stage), sub-factor was 3 varieties (Traditional
Tarom, Langerodi Tarom , Hashemi Tarom ) and sub-sub
factor was (cutting from soil surface, lodging method and
control {no treatment on residual }). Plant crop
transplanting was done in May at a  spacing of
25cm*25cm. Before transplanting 150 kg P/ha and 100 kg
K/ha were used in each plots. Nitrogen fertilizer were used
m three split doeses, 70 kg N/hec before transplanting,
100 kg N/ha m early tillening stage and 30 kg N/ha in early
panicle initiation stage for each plot. Standard cultural
practices such as wmgation, weeding and fertilization were
carried out until the crop matured. Time and methods of
harvesting plant crop were done 1 each treatment. After
harvesting, 100 kg N/ha used to each plot. After ratoon
matured, 10 hills were selected from each plot for measure
some characteristics such as height, total tiller and fertile
tiller. Ten panicles were selected from each plot for
measurement of panicle length, total spikeletes and fertile
spikelets percentage. Grain yield was determined from
harvest area of 5 m” adjusting to 14% moisture content
Statistical analysis was done usmg the Statistically
Analysis System [11] and mean values were compared by
Duncan Multiple Rang Test (DMRT).

RESULTS AND DISCUSSION

Results showed that
harvesting time had significant effect on height and grain
yield (P<0.01) (Table 1). Also harvesting time had
significant effect on total tillers and filled spikelets at
(P<0.05) (Table 1). The tallest plant was 65.48cm, total
tillers was 12.51 and filled spikelets percentage was

Effect of Harvesting Time:

87.27% and were produced m first harvesting time
(harvesting plant crop in physiological maturity) (Table 2).
The lughest grain yield (1420.1 kg/ha) and the least grain
yield (1066.8 Kg/ha) were produced in first harvesting time
(harvesting plant crop in physiological maturity) and third
harvesting time (harvesting 1n 14 days after physiological
maturity), respectively (Table 2). With delaying in
harvesting time ratoon yield was decreased. The best time
for harvesting plant crop for maximum ratoon yield is
when stems are alive [12]. Delay m plant crop planting
time and harvesting time caused decrease in growth
duration and grain yield. Results of some experiment
showed that in Abnll vamety, IR841-63-5 line and
TR889-55-4-6 line, the best ratoon grain yields were
produced 1n planting date done in September [13]. With
delaying in planting date, the plant crop grain yield was
decreased, while ratoon grain yield was increased [14].

Effect of Variety: Total tiller and panicle numbers per m*
were influenced sigmficantly by variety (P<0.05) (Table 1).
Traditional tarom had the highest total tillers (12.71) and
panicles per m’ (159.8), while the least were obtained
from Hashemi Tarom (Table 2). The highest ratoon grain
yield was obtained in traditional tarom (1470 kg/ha) ,while
the least gramn yield was produced m Hashemih tarom

Table 1: Mean square of rice ratoon morphologicl characteristics in different treatments

Plant Panicle  Fertile Total Panicle Filled Total 1000 Grain Harvest
5.0V df  height length tillers tillers per m’ spikelets (%) spikelets  grains weight  yield index
Rep 2 0.10lns 11.80ns 0.656ns 1.768ns 123.6ns 2.205 ns 43.281ns  0.684ns 1221.88ns 6.278ns
HTy 2 452.22%F 0476ns 1.065ns 13.589% 141.91ns 11.45* 2893ns  0377ns 797984.46%* 5.901ns
Error (a) 4 4.12 0.654 0.430 1.316 124.90 1.213 40.88 0.310 3934.92 7.824
variety 2 1.75ns 0.831ns 1.189ns 7.459% 878.8% 15.63 ns 2.105ns  0.108ns 11567.32ns  3.737ns
HT=Variety 4 2812ns 1.327ns 0.126ns 0.232*% 37.67% 18.24 ns 4.70ns 1.123ns 22084.72% 5.223ns
Error (b) 12 2834 0.398 0.615 0.978 20.19 14.07 10.97 0.684 5442.64 3.013
TPRyy 2 0.20 1.379ns  3.819%%  2.245% 27.84 ns 24.52 % 41.29% 0.5%ns 104641.15%*%  4.322ns
HT*TPR 4 1605ns 1.876ns 0.588ns 0.374ns 11.81 ns 5.63 ns 2.60ns 1.097ns 13337.55ns  3.231ns
VarietyxTPR 4 9.08 ns 1.250ns 0.216ns 0.131ns 1631 ns 1.46ns 5.21ns 0713ns 10654.91ns  11.653ns
HT =variety 8 4.01 ns 0.213ns 079ns 0244ns 14.17ns 249 ng 5.130ns 0.751ns 9075.45ns 9.151ns
*TPR
Error 36 872 0.478 0.659 0.465 13.13 4.05 9.58 1.540 3906.7 6.781
cv 373 4.74 5.19 4.34 4.75 223 9.90 5.20 5.26 9.59

*, %% ns: significant at 5% and 1% probability levels and nonsignificant respectively
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Table 2: Mean comparision of rice ratoon characteristics in different treatments

Plant height Panicle No of No of No of Filled Total spike- 1000 grains Grain yield Harvest

(cm) length (cm) fertile tillers total tillers panicles perm?  spikelets (%) letes per panicle weight (g) (Kghec) index (20)
HT
T, 65.48a 14.23a 11.34a 12.51a 137.1a 87.27a 27.99a 2330%a 1420.1a  45.49a
T, 58.3% 14.22a 11.03a 11.53b 132.2a 85.11a 28.10a 23.40a 1229.2b  46.12a
T, 57.87b 14.a 9.97a 10.10b 122.7b 32.7b 27.44a 23.62a 1066.8c  45.12a
Variety
Traditional tarom 61.65a 14.77a 12.7a 12.71a 159.8a 85.56a 27.93a 23.57a 1470a 45.11a
Langerodi tarom 58.86a 14.03a 11.08a 11.74a 129.5b 87.06a 28.07a 23.50a 1314ab 46.56a
Hashemi tarom  60.23a 13.99a 7.90b 8.13b 128.6b 86.84a 27.5a 24.9a 1132.1b  45.07a
TPR
Lodging 60.52b 14.74a 11.56a 12.03a 131.2a 90.62a 28.97a 23.63a 1401.1a  41.28a
Cutting from
soil surface 60.53b 14.39a 11.08a 11.53a 129.5a 87.04ab 27.93a 23.44a 12483ab 45.37a
Control 65.9a 15.08a 9.28a 10.17b 129.3a 83.8b 24.53b 23.34a 1067.6b  45.09a
Mean with similar letter(s) in each column are not significantly different at the 0.05 probability level to DMRT
Table 3: Correlation between morphological characteristics of rice

Grain yield Total tillers Fertile tillers Panicle mimbers Total spikelets  Filled spikelets 1000 grains weight

Grain Yield 1
Totl tillers 0.460** 1
Fertile tillers 0.259 ng 0.268 ns 1
Panicle numbers 0.590+* 0.473* 0.140 ns 1
Total spikeletes 0.067 ns 0.080 ns 0.161 ns 0.091 ns 1
Filled spikeletes 0.092 ns 0.008 ns 0.042 ns 0.094 ns 0.070 ns 1
1000 grain weight -0.062 ns -0.016 ns -0.089 ns -0.015 ns -0.051 ns -0.028 ns 1

#, % ns: significant at 5% and 1%6 probability levels and nonsignificant respectively

(1132 kg/ha). Plant height, panicle length, total spikelets
per panicle, filled spikelets percentage,1 000 grains weight,
fertile tillers and harvest index were not influenced
significantly by variety (Table 1) . Ratooning ability is
result of the interaction between the genetical, climate and
management variables [14]. Ratoomng ability is an
important and potential characteristics of rice varieties
[15]., Taponica varieties had better ratooning ability than
indica varieties. Some results showed some differences
between varieties ratooning ability [15]. Some rice
varieties like genetical ability to produce ratoon tiller,
delay in leaf scenescence and root vegetation ability had
effect on variety ratoon ability [16].

Main Plant Residual Effect: Fertile tillers and grain vield
were 1nfluenced sigmificantly (P<0.01) by main plant
residual treatments and total tillers, filled spikeletes per
panicle and total spikelets influenced significantly at %5
probability level by main plant residual treatments
(Table 1). Higher total tillers (12.03) and filled spikelets
(90.62%) and total spikelets (28.97) were obtained in
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lodgmg method (Table 2). The most and least filled
spikelets percentage were obtamned in lodging (90.62%)
and control method (83 %) respectively. Also, the highest
ratoon grain yield was obtained in the lodging method
(1401.1 kg/ha) and the least ratoon grain yield were
produced m control (1067.6 kg/ha) . Therefore, for
increasing ratoon grain yield, high harvest height would
be better. Results recommended 40 ¢cm to 60 cm harvest
height for high ratoon gram yield [10]. The best ratoon
yield were produced in lodging method compare to
cutting from soil surface method and control because of
increase in total tiller, fertile tiller and total spikelets per
pamicle [6]. Correlations between yield and yield
components showed that ratoon grain yield had positive
and high correlation with total tiller and panicle number
per m” at 1% probability level (Table 3).
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