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Root traits evaluation during germination for weed competition ability rice lines
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Abstract

High yield rice progenies was evaluated by using root traits at early germination stages of rice
for screening and selection of rice lines which have good ability to compete with weeds. The
experimental design was CRD with 10 replications. The 151 tested lines composed of 140 lines of F8
progeny from the cross between CH1 and KDML105, 6 lines from the cross between IR64 and Sabita
which have high potential to compete with weed, Nerica3, Nerica4, Azucena, IR64, Sabita, Maravina
and KDML105. The 153 lines/varieties seeds were sown in factors controlling incubator. Seedling
were sampling every day from 3-9 days after germination test (3-9 DAG). The roots were scanned
with a root scanner and then analyzed by root analysis program to evaluate 6 root characters which
associated with the ability to compete with weeds there are 1) total root length 2) root surface area 3)
root average diameter 4) root volume 5) root length/volume and 6) root tips. Nine days after
germinating (9 DAG), we found the different apparent of root traits as followed: 1) the highest total
root length was found in No. 30 (36.19 cm.) 2) the highest root surface area was found in No. 30 and
80 (4.67 cm2) 3) longest root average diameter was found in No. 54 (0.53 mm) 4) highest root volume
was found in No. 80 (0.07 cm3) 5) highest root length/volume was found in No. 30 (40.65 cm/m3) and
6) highest root tips number was found in No. 128 (116.71). The rice lines which have all 6 root traits
related to weed competition capacity were No. 24, 30, 42, 45, 54, 80, 108, 128, 132 and 138. From
these results we found that No. 30 was the most promising line as determine from several important

traits which were root length, root length/root volume ratio and No. of root.
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Table 1 Lines/variety for root traits evaluation during germination for weed competition ability

lines/variety

cross Source

No. 1-140 (recombinant inbred line CH1/KDML105 105

Kasetsart University

population)

SB561 (IR88633:1-66-B) (Ck) IR64/Sabita IRRI
SB562 (IR88633:1-67-B) (Ck) IR64/Sabita IRRI
SB604 (IR88633:1-136-B) (Ck) IR64/Sabita IRRI
SB665 (IR88633:1-138-B) (Ck) IR64/Sabita IRRI
SB708 (IR88633:20-69-B) (Ck) IR64/Sabita IRRI
SB769 (IR88633:12-55-B) (Ck) IR64/Sabita IRRI
Nerica3 (Ck) Ethiopia
Nerica4 (Ck) Ethiopia
Azucena (Ck) IRRI
Sabita (Ck) IRRI
Maravina (Ck) IRRI
IR64 (Ck) IRRI

KDML105 (Ck)

Rice Department
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Figure 3 Root average diameter (mm) of top 20 rice (Fg population, their parents and checks)

from root scanner and root analyzer program at 9 days after germination (9 DAG)

0.08

0.07

0.06

0.05

0.04

0.03

0.02

Average of root volume {cm®)

0.01

0.00

I
o

KDML105
No. 24
No. 30
No. 33
No. 34
No. 39
No, 42
No, 45
No. 54
No. 60
No. 62
No. 80
No, 95
No. 96
No. 108
No. 128
No. 131
SBB04 (CK)
Sabita (Ck)

Rice cultivar

Figure 4 Root volume (cm3) of top 20 rice (Fg population, their parents and checks) from root

scanner and root analyzer program at 9 days after germination (9 DAG)
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Figure 5 Root length/volume (cm/ms) of top 20 rice (Fg population, their parents and checks)

from root scanner and root analyzer program at 9 days after germination (9 DAG)
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