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Yield Performances of Peanut Lines Under Different Environments
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Abstract

Multi-location evaluation of breeding lines is a major activity in all crop breeding programs. This process
is time consuming and expensive. Furthermore, it is not possible to evaluate the promising lines for the entire range
of environments that correspond to local farmers’ conditions. bThe capability of crop simulation models offer an
opportunity for their utilization in the above process, which would reduced the time and resources required and
consequently improve breeding efficiency. The objective of this research was to evaluate the potential of the CSM-
CROPGRO-Peanut model in identifying superior peanut lines across a range of environments. A group of peanut
breeding line consisting of 7 advanced breeding lines and three check cultivars were tested in multi-location yield
trials in northeast and northern Thailand in 2004-2005, totaling 12 environments. The CSM-CROPGRO-Peanut
model was used to simulate pod and biomass yields of all peanut lines in all environments in which they were tested.
Simulated results were compared with the corresponding observed results from actual testing. In most environments,
the model could identify the same 3-4 lines among the 5 top lines (top 50 %) for dry weight of pod, and 4-5 lines
among the 5 top lines for total dry weight as those identified by experimentation. When means across environments
were compared, good agreement was obtained between ranks of the top genotypes based on observed and simulated
values. More importantly, all the 5 top lines for total dry weight and 4 out of the 5 top lines for dry weight of pod
were identified by both experimentation and model simulation. These results indicated that the CSM-CROPGRO-
Peanut model performed quite well in simulating relative mean performances across environments of peanut lines,
and thus could be used in assisting the identification of superior peanut lines based on average performances across

several environments.
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Table 1 Peanut cultivars and lines used in this study.

No.

Cultivar/line
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KKU 72-1
KK 60-3
KKFC 4008-5

¥ ® =N W

_
e

(Luhua 11 x China 97-2) F6-11-4

[(NC 17090 x B1) -25 x KK 60-3] F6-11-4
(China 97-2 x KK 60-3) F6-7-1

(China 97-2 x KK 60-3) F6-8-1

(China 97-2 x KK 60-3) F6-9-1

[(NC 17090 x B1) -9-1 x KK 60-3] F6-9-1
(Luhua 11 x Singburi) F6-9-2
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Table 4 Location, plot size and planting date for each experiment.
No. Location Plot size (mz) Planting date

Year 2003
I. Khon Kaen University

2. Farmer’s field in Khon Kaen
3. Farmer’s field in Udornthani
Year 2004

Khon Kaen University
Farmer’s field in Khon Kaen

Farmer’s field in Chiang Mai

N e

Khon Kaen University

Year 2005

8. Khon Kaen University (1)

9. Khon Kaen University (2)
10. Farmer’s field in Khon Kaen
11. Farmer’s field in Lampang

12. Farmer’s field in Udornthani

4x6.4 21 December
4x6.4 14 December
4x6.4 24 December
3x5 25 June
3x5 6 June
4x6.4 3 June
3x5 3 December
3x5 20 May
3x5 20 May
4x5 22 May
3x5 25 May
3x5 12 June

KaNIIANE) uaﬁmstﬁ'

NIMINA  BUANTMNYDIUVVNaBY CSM-
CROPGRO-Peanut 1umsinasamsi aa0enved
U a v g o g o ~ VW
M 110 Mg/ eiuglu mwnadenfiuanany
12 munaden lasthuainldnnmsignna ey
3NSeUMeUNUN INHIAUTRTIN Bagivitn
wialneeIdnd 9 10 Wug/ renugnldnnmalgn
N9 aUITIUATNIANAMINADY a1UMTAl HANN
u@nANAY (Fig. 1) nazwuanu “uwus (correlation, r)
agditly AN 4@ serinrailannms Maed

¢ AV o a A

anumsalnaznai ldanmslgana auase lagi
MILAVANN “NWUT AL 0.74 wag 0.72 W5y
A UARTINBaziA R amMNa1ay

Wmtinuiisnldnamslgnne auas
A v ° a1 & '
pagnlaanmsnass aumsaliaaued 1,151-
11,055 An./l@AM3 uag 2,720-9,785 nn./ilanms
MU WSUsIANRRATuWUN Banldannms
Ugnna oUIINAMAIUG 434-4,312 NN./1aNN3 uaz
A v ° P '
naf laannsnass axuMsalNAaaua 1,108-
3,812 NN/IBNMST  UMATEIANNLANGN Ap Tu
AMNANINAADIDINAMITLUINVe]5ANAZINAL Y
' ~ A o oA X A
seringglgnuazidymisedisnsluueiun lu
YueNuUUNasd CSM-CROPGRO-Peanut 413
nnsafvgiassmssgiavlanagiaunsves

A8 9NN UDIRBTANATUNAINAMITUYITUAD
o A
T

Joiwld (Hoogenboom et al., 2004)



1
@

UAUINYAS Uh 36 atuidy 2551 85
6000 14000
= —~ 12000
£ 5000 - E
O) S~
4 2 10000 -
S o - i y e 9P
2 : 4 T 8000 é ;:‘..
T 3000 A L WAL S . @ o.‘.‘
a o ®e e 2 5000 A ° °s
o [ o] ~ () [
© 2000 4 @ .'. o ® o
5 L/ ° 8 4000 { ® o °
= [ ] 2 L) ®
g 1000 4 @ g ®
75 @ 2000 -
0 . . . . . 0 , . . . . ,
0 1000 2000 3000 4000 5000 6000 0 2000 4000 6000 8000 10000 1200014000

Observed pod yield (kg/ha)

Observed biomass (kg/ha)

Fig. 1 Comparison between observed and simulated data for all peanut cultivars and lines and for

all environments.
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