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Khah Ni 117, a Highland Rice Variety
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Abstract

Thailand topography consists of about 53 percent (67.2 M rai) highlands with elevation above 500 m
mean sea level located in 20 provinces in northern and central regions. Most of the areas are inhabited by
ethnic group populations who rely mainly on agriculture and rice cultivated for consumption. There is always
problem of inadequate amount of rice for consumption because of low yield due to seed impurities of various
traditional rice varieties. Therefore, a varietal improvement project was conducted to develop a pure line with
high yield and suitability for terrace cultivation. Samples of Khah Nirice cultivars were collected from farmers’
fields in Phrao district, Chiang Mai province and grown for pure line selection. Research have been carried
out during 2004 to 2020 through the following crop improvement steps, i.e., varietal observation, yield trials,
evaluation on rice disease and insect pests, response to N fertilizer application, analyses for grain physical
and chemical quality, milling quality and cooking and eating quality, analysis of nutritional value and farmers’
acceptance evaluation. The promising line was subsequently approved by the Varietal Releasing Committee
of the Rice Department to be a certified variety, “Khah Ni 117”. Itis a highland, non-glutinous and photoperiod-
sensitive rice with flowering date (50% flowering) about 4" to 24" October and harvesting date around 10"
to 24" November. It has erect plant type, intermediate culm strength, 143.0 cm height, green colored blade

with purple leaf tip, slow leaf senescence, 53.9 cm leaf length, 1.7 cm leaf width, 32.4 cm flag leaf length,
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26.7 cm panicle length, well-exserted panicle and high seed fertility with 148 fertile seeds per panicle. The
average farmer field yield was 517 kg/rai. It has straw with brown stripe colored paddy and white dehulled
grain, large chalkiness, low amylose content (15.10 percent), non-aromatic cooked rice, 10.2 percent protein
content in brown rice, good milling quality and no response to N fertilizer application. Remarkable features
of Khah Ni 117 are high yield potential (783 kg/rai) in a paddy field at 700-1,000 m above mean sea level,
high nutritional value, prebiotic activity and moderate resistance to leaf blast. It is recommended for terrace
cultivation. Caution should be taken as this variety is susceptible to white-backed planthopper and gall midge.
Keywords: non-glutinous rice, Khah Ni 117, photoperiod-sensitive, highland paddy field, terrace paddy field,
700-1,000 m above mean sea level, varietal improvement, yield, nutritional value, prebiotics, leaf
blast
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Fig. 1 Plant type of Khah Ni 117
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Fig. 2 Plant type of Khah Ni 117 at tillering stage in farmer ‘s field (663 metres above mean sea level)

Fig. 3 Panicle length of Khah Ni 117
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Fig. 4 Paddy rice (top), brown rice (middle) and milled rice (bottom) of Khah Ni 117

Table 1 Yields and agricultural characteristics of Khah Ni 117 compared with Khah Ni
(local var.) in intra-station yield trials at Doi Mon Lan Royal Project, Phrao
district, Chiang Mai province in wet season 2009

Variety Yield Index Height No. of Flowering date
(kg/rai) (%) (cm) panicles/hill

Khah Ni 117 750 104 143 5 15 Oct.

Khah Ni (local) 722 100 147 6 15 Oct.

CV (%) 16.9 15.0 1.9
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'
I3 =
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117 sfuandniade 374 Alanusiels sandiugamil
Viasdiu (379 Alansusels) W“uﬁﬁwiﬁﬁmﬁu (400
Alansusials) uazriuginauansduhens (419 Alansy
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Table 6 Reaction of Khah Ni 117 to leaf blast disease by upland short row tests
compared with Khah Ni (local), Beu Ta Kee (local) and Khao’ Luang San-pah-
tawng conducted in experimental fields at 3 Rice Research Centers in wet
season 2015 2016 and 2019

Year Variety Reaction”
MHS PRE CMI
2015 Khah Ni 117 MS MR -
Khah Ni (local) MS MS -
Beu Ta Kee (local) MR MR -
Khao' Luang San-pah-tawng MS MS -
Hahng Yi 71 (resist ck.) MR MS -
Khao Dawk Mali 105 (suscept. ck.) HS HS -
2016 Khah Ni 117 MS R MS
Khah Ni (local) MS MS MS
Beu Ta Kee (local) MS - -
Khao' Luang San-pah-tawng HS MS MS
Hahng Yi 71 (resist ck.) MR R MR
Khao Dawk Mali 105 (suscept. ck.) HS HS HS
2019 Khah Ni 117 MR - MR
Khah Ni (local) MR - MR
Hahng Yi 71 (resist ck.) MS - MS
Khao Dawk Mali 105 (suscept. ck.) HS - HS

Scored by Standard Evaluation System for Rice (IRRI, 2014)
HR = highly resistant, R = resistant, MR = moderately resistant,
MS = moderately susceptible, S = susceptible, HS = highly susceptible
Rice Research Centers : MHS = Mae Hong Son, PRE = Phrae, CMI = Chiang Mai

Table 7 Reaction of Khah Ni 117 to whitebacked planthopper compared
with Khah Ni (local) conducted in greenhouse of Chiang Rai

Rice Research Center in 2019

Variety Reaction”
Khah Ni 117 HS
Khah Ni (local) HS
PTB33 (resist. ck.) MS
Khao Dawk Mali 105 (suscept. ck.) S
RD7 (suscept. ck.) S
Taichung Native 1 (suscept. ck.) HS

"Scored by Standard Evaluation System for Rice (IRRI, 2014)
HR = highly resistant, R = resistant, MR = moderately resistant,
MS = moderately susceptible, S = susceptible, HS = highly susceptible
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Table 8 Reaction of Khah Ni 117 to rice gall midge compared with Khah Ni (local), Beu Ta Kee
(local) and Khao' Luang San-pah-tawng conducted in greenhouse and experimental
field of Phrae Rice Research Centerin 2015 2016 and 2019

Year Variety Reaction”
Greenhouse Experimental field
2015 Khah Ni 117 S -
Khah Ni (local) S -
Beu Ta Kee (local) S -
Khao' Luang San-pah-tawng S -
RD53 (resist. ck.) MR -
RD4 (resist. ck.) MR -
Muey Nawng 62M (resist. ck.) R -
Khao Dawk Mali 105 (suscept. ck.) S -
RD1 (suscept. ck.) S -
RD6 (suscept. ck.) S -
2016 Khah Ni 117 HS -
Khah Ni (local) HS -
Beu Ta Kee (local) HS -
Khao' Luang San-pah-tawng MS -
RD4 (resist. ck.) MS -
Muey Nawng 62M (resist. ck.) R -
RD1 (suscept. ck.) HS -
RD6 (suscept. ck.) HS -
2019 Khah Ni 117 S S
Khah Ni (local) HS HS
RD22 (resist. ck.) MS -
RD53 (resist. ck.) MR -
Muey Nawng 62M (resist. ck.) R HR
RD4 (resist. ck.) - MR
Khao Dawk Mali 105 (suscept. ck.) HS -
RD1 (suscept. ck.) HS HS
RD6 (suscept. ck.) S S

" Scored by Standard Evaluation System for Rice (IRRI, 2014)
HR = highly resistant, R = resistant, MR = moderately resistant,
MS = moderately susceptible, S = susceptible, HS = highly susceptible

- = not conducted
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Table 9 Average yields of Khah Ni 117 at different rates of nitrogen

application at Mae Hong Son province and Chiang Rai Rice

Research Center in wet season, 2016

Rate of fertilizer

Yield (kg/rai)”

(N-P_O_-K O kg/rai) MHS? CRIY
0-6-6 376 226 b
4-6-6 393 328 a
8-6-6 415 219 b
12-6-6 385 325a
16-6-6 313 304 a
CV (%) 27.1 28.8

"Means in the same column followed by a common letter are not

significantly different at 5% level by DMRT

?Ban Tah Pong Daeng Royal Project, Mueang, Mae Hong Son province

(500 meters above mean sea level)

3)Chiang Rai Rice Research Center, Phan district, Chiang Rai province

(410 meters above mean sea level)

sunuunsnavauassei]alulnsaundnan taeli
HANARAIRA 415 Nlanfusels Namanils 8 Alansu
lulnsausials (Table 9)
= o Y = ! ¥ A =
AusASad1@easY wudn Freiuguvl 117

povauassaislulnsau fdne 4 Alandululnsiau
sials Inalinananans 328 Alanfusals wsilud

o

sUuuunianeuausssiedlalulnsauidaian (Table 9)

5. ALNWLNRANINILNIN ATININNNGE AW
WARAVNALAR LAZANNWINTIANLAZSUszmU

5.1 ALUNIWINAAN NNIENIN UAZANUNINNIE
sifunsfiAudAdadaLyueni 3 w.e. 2563 wudn
drariugauil 117 dranldendnneunuiing A
#111978 9.96 TABINAT N34 3.69 TABINAT VN 2.33
fnAIuAT $19n&e9de7 ANENaLRAE 7.03 TadAluas
N919 3.10 {AALWAT MUY 2.07 HaALNAT JUF10NAR
UuUnae (8R949UAINNEIIFEaANNNINY 2.27)
Wosldunn (2.40) ArunIwns@axIn THdNaFNNAR
uazsuda feaar 65.3 41qidaen 1,000 wan win
38.4 3w vhuiindraulden 10.9 Alansusada (Table
10, Fig. 4)

5.2 ATUNIWINAAYINIAT UAZATANINNITYNEN
o °o. A A = o Y IS

uazsLlsenn AndiunsnAueRdadalnuentl uas
AueMAadung T w.a. 2563 wudn droiugauil 117
Hifsunueilaas (15.10 wlesidus) grungiuilegn
AN AEaTesugnae nstindanesd1agnilng
(1.66 i) Wangniludasy Jansuzdngnix
Aoudnauiien Tuinaunen (Table 11)

6. ALAININLATUING

suflunisfinmanendemaluladsgeag
AUU WUIAA1LS WU

6.1 gramauniluledin wud drawuganvil
117 ANNNINAAUATUNTLA3TY Fulnveadetnslulesin
nguuanfnuadauuAnFelan (Wrsumauiuge
pauaw) Tneflsuaulalailveside Lactobacillus
bulgaricus (Fasaz 34.90), Lactobacillus casei (5088%
31.20), WaY Lactobacillus fermentum (3888 7.20)
wnnIugLieneud 419uas LazinesAn

ﬁ’lmiﬂﬂiﬂﬁmmé@ Streptococcus thermophiles
uummﬁ’m%’ﬁqﬁuﬁwﬁ 117 (Fenay 2.33) (1fe
WeuiugeAuaw) Hawulalatideendiugiereus

36 Thai Rice Research Journal, Vol. 12 No. 2, July - December 2021



Table 10 Grain physical characteristics and milling quality of Khah Ni 117 compared with Khah Ni (local)

conducted at Pathum Thani Rice Research Center in 2020

Characteristic/quality Khah Ni 117 Khah Ni (local)
Seed color :
Paddy rice straw with straw with
brown stripe brown stripe
Brown rice white white and red (50/50)

Seed size (mm)

Paddy rice, length 9.96+0.30 9.89+0.29
width 3.69+0.12 3.66+0.14
thickness 2.3340.09 2.35+0.08
Brown rice, length 7.03+£0.19 7.00+0.22
width 3.10£0.09 3.1320.12
thickness 2.07+0.06 2.07+0.08
length/width 2.27+0.10 2.24+0.10
shape medium medium
Milled rice, length 6.68+0.24 6.53+0.19
width 3.01£0.09 3.00+0.10
thickness 2.00+0.08 2.01£0.10
Chalkiness 2.40 2.44
Paddy weight (g/1,000 seeds) 38.4 38.1

(kg/20 litres) 10.9 1.3
Milling quality (%)

Whole kernel and head rice 65.3 58.6

Husk 21.7 21.1

Bran 8.50 8.20

Broken seed 4.50 12.1

Average of 100 samples + SD

Shape (length/width) : > 3.0 = slender, 2.1-3.0 = medium, 1.1-2.0 = bold, < 1.0 = round
Chalkiness : < 1.0 = small, 1.0-1.5 = medium, 1.6-2.0 moderately high, > 2.0 = high

Whole kernel and head rice (%) : < 31 = poor, 31-40 = medium, 41-50 = good, > 50 = very good
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Table 11 Grain chemical quality and cooking and eating quality of Khah Ni 117 compared with Khah Ni
(local) conducted at Pathum Thani Rice Research Center in 2020

Quality” Khah Ni 117 Khah Ni (local)
Chemical quality
Amylose content (%) 15.10+£0.13 15.20+0.12
Protein in brown rice (%) 10.20+£0.03 10.50+0.02
Gel consistency (mm) soft soft
Alkali spreading (1.7% KOH) 7.0 7.0
Gelatinization temp low low
Elongation ratio 1.66+0.01 1.69+0.04
Quality of cooked rice
Cooking (milled rice : water by weight) 1:.1.6 1.1.6
Aroma 1.00£0.00 1.00+0.00
Whiteness 6.82+0.40 6.82+£0.40
Glossiness 7.00£0.00 7.00£0.00
Cohesiveness 7.00£0.00 7.00+0.00
Softness 6.18+0.40 6.18+0.40

" Average + SD

Amylose content (%) : < 20 = low, 20-25 = intermediate, > 25 = high
Gel consistency (mm) : < 40 = hard, 40-60 = intermediate, > 60 = soft
Alkali spreading (1.7% KOH) : 1-3 = high, 4-5 = intermediate, 6-7 = low
Elongation ratio : < 1.9 = normal, > 1.9 = high

Aroma : 1 = none, 5 = intermediate, 9 = high

Whiteness : 1 = dull, 5 = light yellow, 7 = creamy white, 9 = very white
Glossiness : 1 = none, 5 = slightly shiny, 9 = very shiny

Cohesiveness : 1 = well separate, 5 = slightly sticky, 9 = very sticky
Softness : 1 = hard, 5 = moderate, 7 = soft, 9 = very soft

Table 12  Prebiotic activity promoting probiotics growth and antigenotoxic activity protecting DNA damage from
oxidative stress, extracts evaluation from Khah Ni 117 and 3 highland rice varieties cultivated in 2016

Probiotic colony increment* (%) DNA damage
Variety Lactobacillus  Streptococcus  Lactobacillus Lactobacillus protection from
bulgaricus thermophiles casel fermentum oxidative stress (%)
Khah Ni 117 34.90 2.33 31.20 7.20 79.4
Beu Khaw Pae 1.32 7.44 -0.36 0.05 78.0
Khao’ Daeng -35.80 10.10 1.29 0.16 65.1
Feuang Kam -0.68 6.78 24.50 -1.00 61.5

*Percentage of probiotic colony increment calculated from comparing probiotic CFU values in highland rice
extracts treatments and control treatment, which contained inulin. Antigenotoxic activity was calculated
from rice extracts ability to protect human DNA damage from oxidative stress (Fenton reaction) compared
with control (water treatment). Both experiments used the rice extract concentration at 0.25 mg/mL

Source : §INA LATATLL (2560)

38 Thai Rice Research Journal, Vol. 12 No. 2, July - December 2021



Table 13 Nutritional value of Khah Ni 117 planting at Ban Yang Pao, Omkoi district, Chiang Mai

province in wet season 2016 (analysed by Rajamangala University of Technology

Lanna, Lampang)

Composition Khah Ni 117
Protein (%) 10.40
Fat (%) 2.19
Fiber (%) 3.82
Ash (%) 1.43
Carbohydrate (%) 70.90
Vitamin E

g-T3 (mg/kg) 14.0
a-T3 (mg/kg) 2.31
g-T (mg/kg) 5.10
a-T (mg/kg) 5.14
Oryzanol (mg/kg) 280
Protocatechuic acid (PCA) (mg/kg) 4.67
Vanilic acid (mg/kg) 4.25
p-Coumaric acid (mg/kg) 32.80
Sinapinic acid (mg/kg) 6.06
Ferulic acid (mg/kg) 165
Cathechin (mg/kg) ND
Epicathechin (mg/kg) 9.32
Rutin (mg/kg) 9.67
Quercetin (mg/kg) ND
Appigenin (mg/kg) 13.40
Total anthocyanin (mg/kg) ND
% Resistant starch 3.01
% Soluble starch 71.30
Total phenolic (MgGAE/gDW) 2.18
Total flavonoid (mgQE/gDW) 4.93
Antioxidant activity DPPH (TE/gDW) 117
Antioxidant activity ABTS (TE/gDW) 20.40
Prebiotic score 4.04
DNA protection activity (%) 79.40
Antigenotoxic activity (%) 57.20

ND = not detected
Source : §INA LATALL (2560)
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(Fasiay 7.44) 919umd (Fagaz 10.10) wazileam (Faeay
6.78) (Table 12) %am@ﬁ%’mﬁm}uwﬁ 117 ﬁq‘w‘%rmi
WungluTesinlan anadumesingudulags uazd
uileinununistiange (unlut uazany, 2562) Tae
AU5uonduleeuns 3.82 wWefidus wazful
FUUNNTERY 3.01 HaansumAanlandy (Table 13)
6.2 qwﬁrn7iﬂmn”umﬁfi’mqs/ﬁtﬁummnqu
wananGingi wudn drauganvil 117 fqualums
faeiun1mnatgABeaInNINELATEARBNT L ATY
(Forny 79.4) gandniugieveud (Faaaz 78.0) 1auas
($asiaz 65.1) LaviiesAn (Fasaz 61.5) (Table 12) f4
naRdaiuganui 117 fqvalumeTesiunisvians
AldueaINNINzIATEARanFnduge analungnzd

Punnunsalndnvsangaiuaaluifanngs (wnlus
WATATUY, 2562) ‘Em%’mvﬂ“uﬁfmuﬁ 117 qfFunmn
HuedAniaw 2.18 fadniuauyaLAfidasiaiimin
wika 1 NFU (Table 13)
6.3 ﬂ@@”ﬂmuayﬁﬁmﬁim75%&7@:71/151/170
T
6.3.1 qisnahululedin lunisdaaiunig
L@?@Lﬁuimm@u%@‘iwﬁuiﬂﬁﬂ (Lactobacillus
plantarum 1465) (Table 14) wusaulalatieeide
slulefnuuansaradnasiugauil 117 dgniithu
anla anwnednensdn Aaudauddesanu (1.52x10%
A5Y) uenatn anaaunas s9udavdisaalud
(1.43x10%/n5%) wazumInenaemalulagdsauena

Table 14 Prebiotic activity promoting Lactobacillus plantarum 1465 growth and the antigenotoxic activity,

protecting DNA damage oxidative stress, evaluation of extracts from Khah Ni 117 cultivated at

3 different locations in 2017

Probiotic CFU DNA damage protection

Location
(10%g) from oxidative stress (%)
Ban Ajo, Pang Mapha, Mae Hong Son 1.52 100
Ban Yang Pao, Omkoi, Chiang Mai 1.43 99.6
Rajamangala University of Technology Lanna, Lampang 1.66 100
CV (%) 17.9 6.45

*Antigenotoxic activity calculated from comparing rice extracts ability to protect human DNA damage from

oxidative stress (Fenton reaction) with control (water treatment). The rice extract concentration at 0.25

mg/mL was used in the experiment.

Source : §INA LATATLL (2560)

Table 15 Farmers’ acceptance to Khah Ni 117 compared with Khah Ni (local) conducted at Ban Pa Ya Sai,

Phrao district, Chiang Mai province in wet season 2018

Agricultural Grain physical characteristic” Cooking and eating
Variety characteristic” Paddy rice Milled rice quality?”
Prefer Non-prefer Prefer Non-prefer Prefer Non-prefer Prefer Non-prefer
Khah Ni 117 12 8 15 6 16 5 19 2
Khah Ni (local) 1 19 17 4 16 5 13 8
Chi-square 13.8** 0.53"™ 0.00™ 4.73*

ns = not significant from 1, * = significant at 5% level, ** = significant at 1% level

Tvaluation from : " 20 farmers, ? 21 farmers
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