
Effect of seedling age, seedling number, and 
variety on yield and yield components of rice

More than 80% of the total rice land in Lao PDR is grown under rainfed conditions. Drought is a regular occurrence 
under this rainfed environment, and with the uncertain onset of sufficient rains during the wet season, delay in 
transplanting is a common situation in the fields. Delayed transplanting extends the growth of seedlings in the 
seedbed and shortens its growth period in the main field, hence, may result in yield reduction. 

Objective
To evaluate the effect of seedling age, number of seedlings per hill at transplanting, and variety on grain yields and 
yield components of lowland rice
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Materials and methods

Experimental set-up
-Split-split plot with 3 replications (WS 2013 and

DS 2014 at ARC)
-Main plot: 4 seedling ages (T1 = 15d; T2 = 25d; T3 = 35d; T4 
= 45d)
-Subplot: 3 plant densities (D1 = 1 seedling hill-1; 

D2 = 3 seedlings hill-1; D3 = 5 seedlings hill-1) 
-Sub-subplot: 3 genotypes (V1 = IRUBN0300-63-5-4; 

V2 = TDK10239-SSD4-303-1; V3 = TDK8)
-Fertilizer application: 90-40-40 kg ha-1 of NPK
-Sub-subplot size: 2 × 6 m, transplanting spacing: 20 × 20 cm 

Results



 

There is a significant effect between seedling age and 
variety and seedling age and density interactions on 
yields in WS 2013 (Table 1). V1 and V2 performed well 
with 25- to 45-d-old seedlings than with 15-d-old 
seedlings. However, grain yields of V3 collapsed with 45- 
d-old seedlings. When transplanting older seedlings (40- 
d-old), better yields were achieved at higher seedling 
density (5 seedlings hill-1) than at lower seedling 
densities.



 

In the DS 2014, grain yield was significantly affected by 
T, D, and V (Table 2); but not by the interactions. Among 
seedling age treatments, the highest yield was recorded 
with 15-d-old seedlings, and lowest with 45-d-old 
seedlings. Transplanting with more seedlings (3 and 5 
seedlings hill-1) gave significantly higher yields than with 
1 seedling per hill. V3 gave the highest yields among the 
varieties tested in DS 2014.



 

Yield components were significantly affected by V in two 
seasons, except HI in DS 2014. Plant density (D) 
significantly affected panicle number and spikelet number 
in both season. Seedling ages did not affect yield 
components, except % sterility in WS 2013 and 1,000- 
grain weight in DS 2014.



 

In WS 2013, there was a significant T × D interaction in 
HI, significant T × V interaction in % sterility, significant 
interaction of D × V in HI, and significant interaction of T 
× D in spikelet panicle-1. We did not find significant 
interactions between treatment on yield component, 
except for T × D, where there was a significant effect on 
number of spikelets and 1,000-grain weight.
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Fig. 1. After transplanting of T4 in DS 2014.

Fig. 2. Delayed maturity of T3 and T4, resulting in late harvest.

Panicles 
(no. m-2)

Spikelets

(no. panicle-1)

1,000-grain 
weight (g)

% sterility Harvest 
index

Yield

(t ha-1)

Seedling age

T15 176     106      29     21 a   0.39      2.8

T25 181      109     30     18 b  0.39      2.9

T35 181       108     29     16 c  0.36      2.9

T45 192     114    29     20 a    0.42      2.9 

Density

D1 167 c    120 a     29     20  a   0.41 a     2.9

D3 177 b   107 b    29     18  b 0.40 a     2.8

D5 203 a    100 c    30    18  b  0.36 b     2.9

Variety

V1 236 a     98   c     21 c   17 b   0.42 a     2.5 c

V2 150 c     109 b     37 a   21 a   0.38 b     3.1 a

V3 161 b      122 a     30 b    18 b   0.37 b     2.9 b

Panicle 
(no. m-2)

Spikelets

(no. panicle-1)

1,000-grain 
weight

% sterility Harvest 
index

Yield

(t ha-1)

Seedling  age

T15 240 a 78 36 a 13 0.56 4.0 a

T25 240 a 80 35 a 12 0.54 3.6 b

T35 218 b 80 32 b 11 0.60 3.6 b

T45 234 a 82 29 c 15 0.51 3.0 c

Density

D1 212 b 86 a 33 12 0.53 3.2 b

D3 242 a 76 b 34 13 0.56 3.7 a

D5 245 a 78 b 33 13 0.57 3.7 a

Variety

V1 260 a 79 b 27 c 11 b 0.57 3.2 b

V2 217 b 70 c 40 a 17 a 0.54 3.3 b

V3 222 b 92 a 33 b 10 b 0.55 4.1 a

Table 1. Average of yield and yield component of rice in WS 2013.a

aWithin each column, means followed by the same letter did not differ significantly at P<0.05.

Table 2. Average of yield and yield component of rice in DS 2014.a

aWithin each column, means followed by the same letter did not differ significantly at P<0.05.

Conclusions

Transplanting using higher seedling density and appropriate 
varieties could help improve the yields of “older” seedlings in the 
main field. Our findings provide guidance to farmers in managing 
their rice crop at establishment if transplanting older seedlings is 
inevitable.
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