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Potential for Drought Tolerance and Yield of a Landrace and Recommended Thai Upland Rice
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Abstract
Upland rice usually has low stability of yield due to erratic rainfall throughout the growing season. However,
drought tolerant cultivars may produce higher yield stability. Two experiments were conducted to evaluate the
potential for drought tolerance and yield of 11 landraces and the Thai upland rice cultivars Baguio, IR1552, and Khao
Dawk Mali 105. Drought tolerance was assessed at 40 days after planting (DAP) using the following characteristics:

longest root, root dr wt, root/shoot dr wt ratio, and stomatal conductance. Completely Randomized Design (CRD)
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with 3 replications was used at the King Mongkut’s Institute of Technology Ladkrabang, Bangkok, and upland field
testing for yield was carried out at the Rajamangala University of Technology, Tawan-Ok, Chon Buri province, during
the rainy season of 2019 (Aug-Dec), and Randomized Complete Block Design (RCBD) with 3 replications was used.
Data were sampled and recorded for 10 hills/unit. The results showed that the Baguio cultivar had the highest
drought tolerance potential with the longest root (50.00 cm), highest root/shoot dry wt ratio (0.61), and lowest
stomatal conductance (1.39 mmol m”s™). The IR1552 and Khun Wang cultivars came 2nd and 3rd, and had longest

roots of 44.10, 43.23 cm, root/shoot dry wt ratios of 0.53 and 0.51, and stomatal conductances of 1.41 and 1.43 mmol

m?s”, respectively. Sew Gliang had the lowest drought tolerant index. Under drought stress due to low and erratic
rainfall with loamy-sand, Baguio had the highest rough yield of 139.13 g/hill, Pa-yah Leum Gaeng had the 2nd rank of
78.67 g/hill, and Khao Dawk Mali 105 had 51.42 g/hill.

Keywords: upland rice, potential for drought tolerance, yield in upland field, drought stress
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Figure 1 Distribution of rainfall during a field trial of an upland rice in the rainy season (Aug-Dec), 2019.

NANITANEILAZAANTIE

a [

1. ATUIRNITNULAY
o PRy o aXo % = X o Iy K o o
anwougildidudatiddanimuudslunisdneiil 4 Anpoizdsznausag ANE199INgIan WINTINTINUR

o o

pdwszdsh N InuiYAuwisLazAnisvaresineulnTufieny 40 Sunddgn nanismaaeanudn Wniin
FNWFILAZUNMIN AULTIIa9T 19N FINN G 14 ﬁuﬁlai WANENAUNINADR (P > 0.05) mmﬁmmmqmﬂmm
dndnuszwiraiwinsnuieshwminduuiouazamsnaresitdiuinludauusnsasfuneadn (P <0.01) Toe

WUFUAYY IR1552 wasquaa ﬁmﬂmqﬁm 50.00, 44.10 LAY 43.23 T3l AVNATL UOLETIMTEA AN EATIANNENY

rdlda/ o

i"Tﬂu@EWl@ﬂLWEI\i 23.63 1H. @']LLWLLﬁV]ﬁJZQﬂ@')u‘i”ﬂ’)’]\‘iuﬂﬁuﬂi’mLLMQ/‘LA’WM‘L&ﬂmuLLM\?N’]ﬂﬂQ’W 0.50 ll 4 Wug ﬂ@ U’]Lﬂﬂ'}

9 q

IR1552 wmtgaluaiuazguane Wi 0.61, 0.53, 0.53 uax 0.51 AINAAL (Table 1) u@nmnuﬁuq’mmm IR1552

WAZYIUIN ﬁﬂ'wmiiummﬁﬁﬂhu@faﬂmqﬂwrﬂuﬁ@ﬂﬁm 3 BUALWTAWNAY 1.39, 1.41 AT 1.43 mmol m™s”

a

ANNANAL Iﬂtl‘W‘LLﬁV]N ﬂmﬂmmmmmu@@nmnﬂm‘lum@”muumimmmﬁwuﬁmmmwmaanm‘lum

YR
o

(Ouyang et al., 2017) FTiantamuudei 4 gy iissenadesiu waadlifiudn UiRen IR1552 uazYUINa 1w

v TV dl 1 v ! [ rldl a [ A = o A o v vl dl ISd
‘Wuﬁ‘ﬂ’]’]VW]uLL@\ivLmﬁﬂQ’quﬁ;@u"] dautaulau aumeu uaswlaaaanda nuudelantlunans Wesannidndau

Q
v

2LUINNUIMINIIN WAL MIN A ULIFITENIN 0.46-0.49 BAZAINIT IMATBIHNENUaaNN19U N1 1.50-1.52 mmol m?s”

v o A s ai 1 v a o A o a v v
ANARBNNUIBIUIDIANIAEY MIFUNT Lavanly (2557) Nonaeiudn drawiiaaanaudaiaginainisanuudls
IndiAeaiudaaneiugnuudINI g L DH103 dautnnenuzd 105 a1adniduiugnuudslimtunans ol ileganni]

£
o

md% TAN1INULAY 3 11 4 @ﬂ‘]:fm‘”ﬂﬂ AITNENITINGIQA muum’mum @ﬁ@")uﬁ‘“’ﬂ’ﬂﬂuﬁﬁuﬂﬁ"mLLM\?/HWM“L&HWL&LLM\‘I



King Mongkut's Agr. J. 2022 : 40 (2) : 187 - 195 191

Tdumnsinaneatifiuufian IR1552 uazguang danisluasasinsnuaanniednly 1.70 mmol m?s” gandauniien
IR1552 LATYUIN
2. nMgLasLAuln

nsazaninuiauuasuluszae 40 Suusnuaienszudnedig 14 wiug uansnaiuneaia (Table 1) uay
Tuszazifivfien wudd 4195ugsne o) Aduneasuiangauaztiminrnsusisliuansaiunieatsa andu IR1552
= v 96/ o Y v 1 ¥ o ﬂ’lﬂl o e ‘ﬂl 1 o &
fponugasuuaziminnuisdeandnd1aiugau o) (P < 0.01) (Table 2) Tnaiugdnansaunaaay 12 an 14 g
H AFUg9IUNATG 33UINN 93.83-102.63 TH. WIYNANWNIABWINIFE (87.30 4.) 9w IR1552 WluiugFuwfe (59.10

dl v -ﬂ” o -dld o 1 @ v v Y - ° v o
TH.) oY N UurARLTUAN A m%wumummwmmimmm’mmwuq ‘LLQ\?LL@'&ﬁﬂQWNQQ“II@\?@’][?ML??H@WHM%

szaiug

Table 1 Root, shoot traits and stomatal conductant of 11 upland rice cultivars tested in a plastic pots with Khao

Dawk Mali 105 and 2 exotic check varieties, Baguio and IR1552 in the early rainy season (June-July), 2019.

Varieties Longestroot  Root dry Shoot dry  Root/shoot Stomatal conductant
length (cm)  wt (g/hill) wt (g/hill)  dry wt ratio (mmol m?s™

Baguio 50.00a 21.41 34.85 0.61a 1.39i
Pa-yah Leum Gaeng 35.00bcde 17.03 36.09 0.47abcd 1.71bc
IR1552 44.10ab 19.30 35.75 0.53ab 1.41hi
Dawk Pa Yawm 38.53abcd 18.80 42.33 0.44abcd 1.61de
Sew Mae Jan 34.03bcde 21.41 45.79 0.46bcd 1.52fg
Khao Dawk Mali 105 32.17bcde 20.55 42.02 0.48abcd 1.70bcd
Sam Deuan 33.60bcde 22.20 44.82 0.49abcd 1.52fg
Khun Wang 43.23abc 24.59 47.98 0.51abcd 1.43ghi
Leb Nok 36.47abcde  17.39 48.70 0.35d 1.62cde
Niaw Bai Dum 39.87abcd 20.48 38.55 0.53abc 1.61ef
Noot Sara 29.50cde 25.48 56.04 0.45abcd 1.61fg
Sew Gliang 27.63ed 16.89 45.43 0.37cd 2.01a
Niaw Dum Luem Phua 23.63e 25.06 51.13 0.49abcd 1.50hg
Phukaothong 2 33.77bcde 20.45 55.09 0.37cd 1.78b
F-test > ns ns * >
C.V. (%) 13.47 21.11 26.78 12.58 1.62

**Significant difference at 0.01 level, and ns = non-significant difference.
Means within the same column followed by same letters are non-significantly different by DMRT.
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Table 2 Growth, number of panicles/hill and panicle length of 11 upland rice cultivars tested on upland field with

Khao Dawk Mali 105 and 2 exotic check varieties, Baguio and IR1552 in the rainy season (Aug-Dec), 2019.

Varieties Plant ht culm wt No. of panicles Panicle length
(cm) (g/hill) (cm)
Baguio 97.06ab 65.72ab 31.06a 24.09d
Pa-yah Leum Gaeng 87.30ab 46.98b 13.60bc 25.09cd
IR1552 59.10c 40.51b 21.20ab 20.63e
Dawk Pa Yawm 101.53ad 48.60b 6.80c 26.06¢cd
Sew Mae Jan 97.83ab 56.24b 8.80c 25.82cd
Khao Dawk Mali 105 101.40a 62.05ab 8.60c 24.56d
Sam Deuan 99.63ab 64.49ab 9.36¢ 26.32bcd
Leb Nok 101.46a 93.91a 8.66¢C 30.22a
Niaw Bai Dum 102.63a 53.98b 13.66bc 24.00de
Khun Wang 102.66a 48.12b 9.06¢ 24.93cd
Noot Sara 98.80ab 55.63b 9.66¢ 29.70ab
Sew Gliang 93.83ab 62.82ab 11.60bc 24.59d
Niaw Dum Luem Phua 97.46ab 41.16b 15.80bc 25.65cd
Phukaothong 2 101.10a 64.61a 7.67c 28.34abc
F-test - . . .
C.V. (%) 418 20.95 26.19 4.41

**Significant difference at 0.01 level.
Means within the same column followed by same letters are non-significantly different by DMRT.
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537.09, 493.33 UAT 477.19 INAA/IN AINAIAU ULATTUNALIHTANINAATRENAA 108.09 AR/ T10ABNNER
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105 HEN2FNNAR 224.23 WWRA/IN (Table 3) waznUdn Faudduuazufenfnlefidusdnodiumangeliuansnani
(83.09-83.41%) $0984NNAD WHEIAIANED LAUUNUATYUIN 77.03, 72.86 UAZ 71.84% ANAIAL TAEIAIND 2

a IS c @ cY @ <3 3 dl o o dl @ cY @ &
UATENIABNNEA 105 Hilafidus NVANLHAAURENGRA 61.85 AL 60.52% ANAAL @WLM@WL?J@?L%HE]‘IIWQLF]NLN@@

12 1 v

TnasuAeudnesn Wasaniuineasaiufusunseaauane s tiinadanugananysaliin anialiunnuaznis
- Y o4 vy o AR AT
nazanavesiunaangalanlan Insannzaausdui 24 n.a dusull Sluandiies s afusazaiatanndn 8.0 u.
M lddafidusd1ainuanAaud19nn Inelani1za19AanNsa 105 ABAARRINLINENINULAY Rang at. al. (2011)
d‘ 1 U o % = '8 o U [~ U = dp
NaeuIInIInsznuuasin Iiareadinasiavnanysaianas M liuaadnaauNInau
6. YU 100 LNARA
Wnindrauaen 100 wWAATEENRUEANN | uANFNSTUNNATRA (P <0.01) TnenayranunadauIAman vy
NqANIn 4.02 1./100 AR 789AKNAS WTEAANED WwitlaalusuazEanaes B1vin 100 WAAWINAL 3.59, 3.47
WAz 3.34 NFN AINAIAL TULTDUINDY 2 YATIUATAINIADY HIWIAUAALAN UMD 100 LUAR 951919 2.13-2.16
N5 (Table 3) 49U19ABNNZA 105 NN 100 WAAINAALRAULALAWGTL 2.69 LAT 2.73 NN ANNANGL
7. HAKNAR
a £ & £ o & 1 dl 1 1 o aa = v a
Hanandvilaenaestiaiugie ) NiunaaeuwAnFTUNINanA (P < 0.01) Inguniaalinanan 139.13

Nf/MNe ENINAUGRY 7] NFINNAFBLNNALE T89AINAR WEYIRNUNIUAE IR1552 TikaLAR 78.67 WAy 72.52 nfN/ne

AANANAL NLAMe3 2 IRHANARANGA 35.65 NN daunnananued 105 Tnanan 51.42 ndi/ne guiududun e

1 ' |
eal 1 & e A

annugNsaNnaaay 14 Wug nnsiugu e linandngand nniug esanuannasnin (31.06 999/n8) UAY
wafidusdnfianangs (83.09%) daunayanunsdaliianangauiuandui 2 iesainseiiawialig) Aaaanuinia
717.69 ABN/299 LAZINAANTLIA IUEYUIMIIN 100 WAREIDN 4.02 NFN daugiunes 2 Talinanansge Wedan

WANNALIAE (7.67 399/ND) LAYNAANIUIALAN WIMIN 100 WAALWNEN 2.13 NFN

Table 3 Yield and yield components of 11 upland rice cultivars tested on upland field with Khao Dawk Mali 105 and

2 exotic check varieties, Baguio and IR1552 in the rainy season (Aug-Dec), 2019.

Varieties No. of No. of filled Percentage of 100 grain Grain yield
spikelets/panicle grains/panicle filled grain (%)  wt (Q) (g/hill)

Baguio 575.92bcd 477.19bc 83.09ab 2.73cde 139.13a
Pa-yah Leum Gaeng 717.69ab 493.33bc 68.81bcd 4.02a 78.67b

IR1552 471.59bcde 344.23bdc 69.92abcd 2.32de 72.52bc
Dawk Pa Yawm 342.64de 232.38cde 68.62cd 2.23de 56.75bc
Sew Mae Jan 981.33a 824.52a 83.41a 2.27de 54.76bc
Khao Dawk Mali 105 370.57cde 224.23cd 60.52d 2.69cde 51.42bc
Sam Deuan 332.55de 216.60cd 65.54cd 2.16e 50.52bc
Khun Wang 169.95e 122.37d 71.84abcd 3.06bcd 46.20bc
Leb Nok 485.81bcde 352.93bcd 72.86abcd 2.21de 45.94bc
Niaw Bai Dum 178.34e 122.70d 68.78cd 3.47abc 44.18bc
Noot Sara 378.50cde 247.91cd 65.79cd 2.13e 42.13bc
Sew Gliang 167.78e 108.09d 64.46¢cd 3.34abc 40.48bc
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Niaw Dum Luem Phua 690.60abc 537.09b 77.03abc 3.59ab 39.77¢c
Phukaothong 2 487.23bcde 302.26bcd 61.85d 2.13e 35.65¢
F-test ok ok - ok ok

C.V. (%) 24.31 28.97 6.76 8.75 22.45

**Significant difference at 0.01 level.
Means within the same column followed by same letters are non-significantly different by DMRT.
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