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Abstract

This research aimed to Evaluating Diversity of Local Yams (Dioscorea spp.) in Nan Province using yields and
nutritional value. To Enhance and develop the potential to add value to commercial production (e.g for use as an
alternative food source), we studied local yams of 30 local yam varieties in Nan Province. The objective was to find
the suitable local and rare varieties for use as substitute food sources and for planting in Nan Province. Local yams
obtained were obtained by collection of samples from a survey of local yams in Nan province and all were identified
to species and scientific names were applied. They were examined by using research and taxonomic documents as

references and planted in test plots. A randomized experimental plan within three blocks was used with 30 replications
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in each. The local yam varieties were. - Jao, Khao, Luead, Sa, Yueak, Mee, Neb, Sang, Jaoprao, Aon, Klam, Luead
nok, Ao, Pla, Wai, Klab, Hoo chang, Praoyao, Mue suae, Liam, On, Koo, Sao, Plang, Kong kao, Heb, Kong kee, Hau
chang, Lueang and Prao poo. The results showed that all 30 local yams varieties had a statistically highly significant
difference in yield (P < 0.01). Klam and Luead were the ones that had highest yields with good quality and suitable
to be planting in Nan Province. Yields were 6,638 and 6,517 kg. per rai and there were positive correlations between
yield and fresh weight of tuber and dried weight of tuber is 0.99 and 0.97, respectively. The results of this study can

be applied to enhance production efficiency and serve as supporting data for utilizing the diversity of local yam as an

alternative healthy food source.

Keywords: Growth performances, local yams, Nan province.
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Table 1 Local yam in Dioscorea spp. in Nan Province

No. | Common name | Scientific name

1 Jao Dioscorea hispida Dennst.

2 | Khao Dioscorea birmanica Prain & Burkill

3 | Luead Dioscorea alata L.

4 | Sa Dioscorea filiformis Blume

5 | Yueak Dioscorea depauperata Prain & Burkill

6 | Mee Dioscorea tamariscifiora Prain & Burkill

7 | Neb Dioscorea stemonoides Prain & Burkill

8 | Sang Dioscorea pseudotomentosa Prain &
Burkill

9 | Jaoprao Dioscorea spp.

10 | Aon Dioscorea esculenta (Lour.) Burkill

11 | Klam Dioscorea oryzetorum Prain & Burkill

12 | Luead nok Dioscorea inopinata Prain & Burkill

13 | Ao Dioscorea paradoxa Prain & Burkill
14 | Pla Dioscorea cirrhosa Lour.

15 | Wai Dioscorea decipiens Hook.f.

16 | Klab Dioscorea inopinata Prain & Burkill

17 | Hoo chang Dioscorea nitens Prain & Burkill

18 | Praoyao Dioscorea glabra Roxb.

19 | Mue suae Dioscorea esculenta L.

20 | Liam Dioscorea velutipes Prain & Burkill

21 | On Dioscorea daunea Prain & Burkill

22 | Koo Dioscorea pentaphylla L.

23 | Sao Dioscorea filiformis Blume

24 | Plang Dioscorea hamiltonii Hook.f

25 | Kong kao Dioscorea petelotii Prain & Burkill

26 | Heb Dioscorea gracilipes Prain & Burkill
27 | Kong kee Dioscorea plectranthus rotundifolius

Prain & Burkill

28 | Hau chang Dioscorea rockii Prain & Burkill

29 | Lueang Dioscorea wallichii Hook.f.

30 | Prao poo Dioscorea laurifolia Wall.

(Wilkin & Thapyai, 2009)
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Table 2 Yield characteristics and yield components content of 30 Local yam varieties grown in Nan province.

Local yam Fresh weight of Dried weight of
varieties tuber (g/plant) tuber (g/plant) heads/plant Vield (kgirai)
1. Jao 5,783 826" 3.0% 4,627"°
2. Khao 7,428° 929" 3.0° 5,977%
3. Luead 8,146° 1,143 2.0° 6,517
4. Sa 5,526" 737" 4.0° 4,421°"
5. Yueak 7,467° 933™ 3.0° 6,020%
6. Mee 6,833° 933 3.0% 5,787°
7. Neb 5,193% 692" 4.0° 4,154"
8. Sang 5,975% 854° 3.0 4,780°
9. Jaoprao 7,765 1,109° 2.0° 6,212
10. Aon 4,783" 683" 9.0° 3,827
11. Klam 8,297° 1,185° 2.3° 6,638°
12. Luead nok 4,087 584" 3.3 3,269
13. Ao 4,113 588" 8.7° 3,290
14. Pla 5,910° 844° 4.0° 4,728"°
15. Wai 4,336™ 619™ 4.0° 3,469"
16. Klab 6,733° 962° 3.0% 5,815%
17. Hoo chang 5,730" 819° 3.0° 4,599
18. Praoyao 6,500% 929> 2.0° 5,835%
19. Mue suae 5,932% 847 2.0° 4,650
20. Liam 5,449° 778" 3.0% 4,359%"
21.0n 6,430%° 918" 8.0° 5,144°
22. Koo 3,813 545' 4.0° 3,051"
23. Sao 5,467° 781° 2.0° 4,373°"
24. Plang 4,702" 672" 3.0° 3,761
25. Kong kao 5,433" 776" 3.0® 4,347°"
26. Heb 4,363™ 623" 4.0° 3,490"
27. Kong kee 4,330™ 619™ 3.0% 3,464M"
28. Hau chang 4,193 599" 2.3° 3,3544"
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Table 2 Yield characteristics and yield components content of 30 Local yam varieties grown in Nan province. (Cont.)

Local yam Fresh weight of Dried weight of
heads/plant Yield (kg/rai)

varieties tuber (g/plant) tuber (g/plant)
29. Lueang 5,594% 799% 4.0° 4,475
30. Prao poo 4,396 628% 2.7 3,517
Mean 5,690 799 3.6 4,598
F_test *% *k *% *k
CV (%) 47 4.8 6.6 4.1

** = statistically significant difference (P < 0.01); Different letters labeled in the same column showed statistically significant differences

(P < 0.01) using Duncan's New Multiple Range Test.
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et al., (2019) AWLNAN DA WVDINANAALAZ AN WIRE T
fu 9 a:ﬁmé’uﬁuﬂ%ammwdwwawﬁmﬁaﬁgaﬁums
Wigidulavessndu 1w USnmaaaliflad Uiy
anurusuzastnly anunieesies anusnm
AfisE AU FNIUENLINTUNANEA LAz TTZRaNS
Lﬁmﬁmwawa@ﬁﬁmﬂém%'umﬂﬁuf Dioscorea alata L.
ﬁ]:ﬁﬂﬁ"lﬁwawﬁm?hﬁua@ﬁmﬂ%m’hﬂ’mﬁmﬁmlqu
L@82(Tamiru et al., 2008) AN ﬁuﬁfﬁuvﬁmﬁaa
30 ﬁuﬁ: Janugnam 8g32%I19 120-480 LTUALUATAD
¢ (Table 3) uazlagiadofinnueniion 344 Ludas
dadu laodwiaaun Juifen Jullaie Twdr Tudn
T Fwuws TUWN817 uaziuwinag Li’luﬁufﬁﬁmm
m’;meﬂLLa:LL@]ﬂ@ifldwﬁaaﬁaﬁuﬁug‘Su 9 lasdiaw
81301 480, 459, 456, 447, 445, 445, 435, 433 ez 431
LEWALNAIADGAY ATNRIAU Iummzﬁﬁuféu 9 Jaue
0UaANaINRUTIUdan (Wugaiugy) Iannue1am
239 LTUALNAT TIWIUAILLUIADA ﬁuﬁjﬁuﬁmﬁaa 30
Wug ﬁﬁi’wmuﬁaLmu\a@iaﬁuag’iszij 1-4 Aigdiodu (Table
3) uazlagiadsfisnunisurwidadu 3 Asdadu Taosu
1Haa dwndon Jundl dwaNINI uazaaanwn n
ﬁufﬁﬁﬁi’wmuﬁ'ame@iaﬁug@LLaszﬂ@mmdaﬁaﬁuﬁuf
3u 9 laaTsuanisuanadadu 4 Aadadu Iummzﬁﬁuf
au 9 ﬁﬁi’ﬁmuﬁuwuwiaﬁmmn@mmﬂﬁuﬁfﬁuﬁau (WuS
AILA) fimuAsuansdadn 2 Aedadn

Table 3 Agricultural characteristics of the 30 Local yam varieties grown in Nan province.

Local yam vine fresh weight  vine dry weight leaf area index Vine length number of branch-
varieties (g/plant) (g/plant) (sq.cm.) (cm/plant) ing/plant (branches)

1. Jao 1,930 391™ 1.2 44%p 2°

2. Khao 2,982° 441" 2.2° 44" 3°

3. Luead 3,437° 726% 2.2° 456 4°

4. Sa 2,763% 551" 2.0° 44%p 3°

5. Yueak 3,193¢ 657° 2.1° 415 4

6. Mee 2,962 578° 1.7 350° 4°

7. Neb 3,561° 716° 1.1 419° 3°

8. Sang 422° 268° 1.8 43%p 2°

9. Jaoprao 3,383 660° 1.2 416° 4°

10. Aon 525 357" 1.3 23°% 2°

11. Klam 3,557° 762° 2.2° 43%p 2°

12. Luead nok 1,072" 188¢ 1.2% 480° 4°

13. Ao 1,628' 387™ 1.2% 154° 2°
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Table 3 Agricultural characteristics of the 30 Local yam varieties grown in Nan province. (Cont.)

Local yam vine fresh weight  vine dry weight leaf area index Vine length number of branch-
varieties (g/plant) (g/plant) (sq.cm.) (cm/plant) ing/plant (branches)
14. Pla 676° 146" 1.3 156° 2°
15. Wai 2,637" 482" 1.2 360° 2°
16. Klab 1,349" 376™ 1.2° 239° 2°
17. Hoo chang 1,682 467" 1.4' 269° 2°
18. Praoyao 2,479’ 519" 1.39 43%p 3°
19. Mue suae 1,100" 133" 2.3 45%p 3°
20. Liam 2,466 414" 1.8° 347° 1¢
21.On 2,945 517" 1.6° 254¢ 2°
22. Koo 2,683" 571% 1.39 12% 2°
23. Sao 2,669" 538%" 1.3 275° 3°
24. Plang 3,222 672° 1.3%" 270° 3°
25. Kong kao 1,870% 374" 1.4' 277° 3°
26. Heb 3,387 719° 1.2 355° 2°
27. Kong kee 2,804"" 5729 2.0° 337° 2°
28. Hau chang 2,862 617 2.0° 356° 2°
29. Lueang 1,233™ 328° 1.2"k 238° 1¢
30. Prao poo 2,863°° 640% 1.4 43"p 2°
Mean 2,345 492 16 344 3
Ftest - - e - -
CV (%) 3.3 3.6 3.2 7.1 4.2

** = statistically significant difference (P < 0.01); Different letters labeled in the same column showed statistically significant differences

(P < 0.01) using Duncan's New Multiple Range Test

nansansnluasitaanasasiunus Soves
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(Table 4) uazlasiadsiU3unaudls 60.5 nuse 100 n3w
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o o
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LLUGQGLLa:Lmnmamaanm UNUDY 9 lasfvSanmuils

69.4, 69.0 LLaz 68.9 NTNEA100 NTW lummzﬁﬁufﬁuﬁau
(Rusauqu) Jd5unuils 60.5 nFuda100 n3u Wans
anwluaSsilaenadasiuauidouas Tamir et al. (2008)
ARNENANURAINRANY MINTLANE LLa:mﬁ@miﬁuﬁfﬁu
ﬁmﬁaaaqa Dioscorea spp. amatlaiuaauld wuin
Paunmuilvagszning 65.2-76.6 nuda 100 NTN UaL
§OAANDINU Wu et al. (2016) ﬁwu’hﬂ‘%mmuﬁﬂuﬁuf
ﬁuﬁmﬁaaaqa Dioscorea spp. 31%3I% 25 THa laul
Uunnuuilsatszning 60.7 - 80.6 niusia 100 nTN uaxdl
ALady 69.5 nSuda 100 N3y FeUsuauilefinulusne
ﬁ'uﬁ: Dioscorea oppositea., Dioscorea fordii Prain & Bur-
kill., Dioscorea alata L. tae Dioscorea persimilis Prain &
Burkill. a:ﬁﬂ‘%mmuﬁdﬁgﬁu YSanowlysaiu ﬁuﬁ:ﬁuﬁu
\iia9 30 Wug ﬁﬂ‘%mmiﬂsﬁuagii:wm 3.4-11.9 N3W ¢ia
100 N3y (Table 4) uazlagiadsfUsumlsan 9.6 n3w
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UuNuLladana Dioscorea spp. uﬂimnﬂﬂmuag
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298289 Wu et al. (2016) N8B wasnwINUTum
lisuagszning 6.3-12.2 nin da 100 n¥u lusnoiug
Dioscorea alata L. Iuﬂﬂiﬁﬂmﬁnwmzmwwmmamﬂ
n3lnTwINIT Lmzaaﬁﬂiznauma%amwmaaﬁaﬁmjﬁu
¥ a , » 9
AuLiad Dioscorea spp. ﬂgﬂluﬂs:mﬂw LACRAAANDI
ALNUITLVDYI 79589 ROUWIK (2560); auihn WINLAI
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uazAme (2561) Awudn Wanduwiieaudianzvigm
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franmeluiidnanu worUSunalds@uszning 8.1 -11.4
N3y de 100 N3y Sewdsadarduiunuasiuiwiios
Aflszlominofendts Usunondule ﬁuﬁ:ﬁuﬁmﬁaa
30 ﬁuﬁj ﬁﬂ%mmtﬁu’lﬁag’i:wj’m 1.3-4.6 N3 ¢a 100
N5y (Table 4) uazlagadsfUsunanduly 3.5 n3u e
100 n5¥ laaduni e, Juda, TuaININ, Tuaan,
Twden uazdunan Lﬂuﬁufﬁﬁﬂ%mmﬁﬂﬂgaLLa:LL@m
@mmdaﬁaﬁuﬁuﬁjﬁu 9 lasfidSunmaule 4.6, 4.6, 4.5,
4.5 U8z 4.4 N3y 6o 100 NN UEGL lummzﬁﬁuﬁjﬁu
dau (WugaIuau) JUSuauaule 3.8 nSu o 100 nSu
anﬂmﬁmﬁzﬁﬂ’%mmawsﬁﬁqmﬁwnnainwuwnWiiu
ﬁaﬁuﬁ?mﬁaaaumﬂ@mﬁuvl,ﬂmué’nﬂmzﬁufﬁaﬂﬁng
luwanWiﬂ@aadﬁLLanL@Tﬁs’lmmﬁ‘n%wamaaﬁufﬁﬁwa@ia
Usunmutls Tsdn waziduly wanisanuluasil
FOAARBINUINUIVLUDI AZ08I67 FILNET URSATAS (2561);
NGy AIUIIAAIG (2558); INTY AIUINIAIA LazA
(2558); Tamiru et al. (2008), Wu et al. (2005)

Table 4 Nutritive value starch, protein and fiber content of 30 local yam varieties grown in Nan province.

Local yam varieties starch content (%)

protein content (%) fiber content (%)

1. Jao 67.2° 9.6° 3.1°
2. Khao 51.6° 11.3% 2.2¢
3. Luead 58.4 11.7%° 4.5°
4. Sa 66.4° 11.3% 2.2¢
5. Yueak 52.3" 8.29" 2.1
6. Mee 47.0° 11.6% 3.8
7. Neb 63.1' 11.6% 3.5
8. Sang 57.1% 6.8 2.8"
9. Jaoprao 57.0¢ 11.6* 4.5°
10. Aon 60.5" 11.6% 3.8
11. Klam 59.8' 7.7 4.4
12. Luead nok 66.4° 9.2" 2.7"
13. Ao 64.4° 8.5" 46°
14. Pla 60.5" 8.8 3.9°
15. Wai 69.4° 10.3° 1.3
16. Klab 59.5 11.9° 3.8
17. Hoo chang 64.2° 8.9" 2.5
18. Praoyao 65.4° 8.8 4.6°
19. Mue suae 69.0° 7.9 28"
20. Liam 66.6° 10.8° 2.7"
21.On 57.5¢ 7.9 4.5°
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Local yam varieties starch content (%)

protein content (%) fiber content (%)

22. Koo 48.3° 10.1°' 3.6%
23. Sao 64.5° 7.9 4.2
24. Plang 56.7' 11.4*° 4.2°
25. Kong kao 51.9™ 9.7° 4.1°
26. Heb 55.8" 9.9° 4.1
27. Kong kee 68.9° 3.4° 2.7
28. Hau chang 62.89 11.4%° 2.7"
29. Lueang 62.5° 10.4° 4.2°
30. Prao poo 60.4" 6.3" 4.2
Mean 60.5 9.6 3.5
Ftest ax - .
CV (%) 3.4 48 27

*k —

(P < 0.01) using Duncan's New Multiple Range Test.

finudn BnEwasInanIWLIAEEN UAZAINY
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Dioscorea oppositea. LLaz Dioscorea alata L. (Wu, et al.,
2016) wanannIfaidanuazlul RN nBu:
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a [ v

WHEURMWIIARBNAIY (WY qsws"l,wgaﬁ, 2544)

Table 5 Correlation between yield and composition of
yield of homegrown casava varieties from 30

cultivars tested.

character- number of vine length fresh head dried head
istics branching weight weight
Iplant
yield 0.39" 0.34" 0.99" 0.97"

Remark ** = There was a statistically significant correlation (P < 0.01)

statistically significant difference (P < 0.01); Different letters labeled in the same column showed statistically significant differences

Table 6 Correlation between leaf area index, vine length,
vine fresh weight, vine dry weight, number of
branches per plant of local yam varieties from

the cultivar test in Nan province.

characteristics fresh head weight

leaf area index 0.52"

vine length 0.36"

vine fresh weight 0.19"

vine dry weight 0.23"
number of branches per plant 0.38"

Remark ** = There was a statistically significant correlation

(P <0.01)

U

ﬁ?ﬂﬂaﬂqiﬂﬂaaﬁllazﬂaLﬂ%au%g
NnEaMIUTTRUANURANRALVIN N UL DI
ana Dioscorea spp. laglinanfauazgmamalnzwims
TudswTaviu wohwudiuiuidas 30 wWus lhkandacing
fuadsfituaanbmiadid (P < 0.01) lasiudiiuiu
Wasflanuuandsiuszniiuglunnansucilddnm
o ° o A & o eda B o a ' '
lagdiunauaziudeaiuwiuinuw ulinandadals
A a ' ' eaa a
gafiga wazlqmdrnalnruinisedluinmeing laod
UsinmldsfiuuazfSnnoundulogefign usastisnnuimine
gutduwunasllsduuazninazl ndodudnewe Nauuod
WARILUTAUIINAT WAZINNNITIATIZANANEALRZD IR
U9 NaUaIHANES ﬁmﬁfﬂﬁmﬂLLazﬁmﬁfﬂﬁaLLﬁagaﬁq@



Vol 43. No 3, May - June 2024

lasfanduiuimiuinssdugiunaniadals laodnwoue
NMIMIINasLazMIasLaUlavassduTwNaLazITH
LREARNAMNLIIDT UNRINLDNEA LASUIRBNLDILAININ

@
o

aﬂﬂuﬂuﬁufﬁﬁﬁi"\muﬁmmm LLa:ﬁmﬁﬁuﬁluﬁgan’h

)

o e =

Wupaw 9 Ml ﬂg’jﬁ%mi’am:mnﬁuﬁ:ﬁué@ané{auﬁ
ﬁ%adawa@iawawﬁmﬁga ﬁuﬂﬁfmazﬁmﬁam%aL‘ﬂuﬁuﬁ:ﬁﬁ
anumansalunsUuiusnwnedenluiesiunlaa
ﬁﬁnﬂmwﬁmmzﬁmsfm%’umsﬂgm%awwﬂmﬂuﬁuﬁ
FmTarnuuasAuilndiass midosaamyasumaunsaii
SnwastnninisaLassniniauds Wuanwoelslu
mnﬁanﬁufﬁuﬁmﬁaaLﬁaLﬁuwawﬁm \fiasananae
ﬁdaaaﬁﬁwaﬁﬁuﬁufﬁuwawﬁmga WAz Ngan
WNANEANIATIENINIINaNGUI IuuuazATIIREUANT
fdny Geaztanlldiupnssufimansauuasiugnssy
Usznnsfiudugn Bt Tmtamulagy NRAA NN
Awdeaduemismidan Tataueunzannuidiiee
amwLn@ﬁauﬁLﬂ'&iyuu;ﬂaaamamnﬂrgmmwml,ﬂau
T Ta i WTana Dioscorea spp. Huuras01mn 37 159
vasniimsdgnaniuin F9WIInITU ST FUWUE e
uwiurneas taluisavssnaianiisdwiums

=) a A 1
\RannsmNTeanwIsie

naanssnilsznie

dilpuaveuqmaniduidonaluladinuas
YA Innaumna luladnvuinasiwm ﬁiﬁnu”?%’y WaY
vavauqm aofUfiinsfsau aRmaaian:
Inenmaasuazinalulagmansas uvninedomalulad
ragaadiun i Aldanuewarsives jiamslu
myisuaseit

LN#NTD19D9

U339 guui, Aina gawslwyad, afisen inwgaus, go
fingd lopasd uanns gn1 uazgiand Audue.
(2564). a"'liamﬁu5au5vwﬁugn5mﬁuﬁmﬁaﬂumw
mm%ﬁ'mﬁan’may%’mﬁmz?ﬁ/iﬂwu’ﬂﬁ 1. BNU
lassn33dy muldlasimeyinsiusnssuiizdu
ifoannnwsEsman3 FULAINTZNWITAUNTERN o
FU1NUININTNANT anndneapmalulainauiag
AW,

Nee) ﬁf‘ﬁWSVLWHmT. (2544). Lana133znauNIIRaBITINAN
NSyl Fanusie. anAnmdsnalulad Nousaa
1.

Evaluating diversity of local yams (Dioscorea spp.) in Nan province using yields and 177

nutritional value

It ATUITAAI0. (2558). N1INARBLWUTIMNALENaY
n1ITUIBINUT. Nuulasiniside asudonig
ey Uazand 2558.

ndy qiusaiiaia, mid waaiilon, mwa (Waslaw
Wa W Iunt gnouna, viat aFas uay WiTm
NAN Saulnea. (2558). mﬁ/%'yﬂgaﬁ'uﬁ’ummﬁa
msuslanga. NINATIANINBAT.

39309 RaNWIN, M1 wANdl, ganwol windnia,
auiln winues, ATy nesaauue, dsziilas aauay
Tws, Taw ten3ud uazaudde Junsilsu. (2560).
msmmﬂﬁuﬁjﬁuﬁuﬁmaqa Dioscorea Lot uumnas
NMIINAUNY. 11381 INMFaasuazinalulad
URVINYIRELABATAIRAT, 6(1), 127-137.

397849 BOURIA. (2560). AulHaa Suiun wnas=lomd,
inwasadisue, 3(18), 36-38.

azapde A3naT, §7100 Ydaiiuad waxadign nam
aszna. (2561). MadSpuifisumaaiyidulaus:
HAHAAVBITWING 6 WuT. 9738719798uN1INIFE
wmaluladsvninaasize, 10(3), 411-423.

anslua ¢3ly. (2022). Local yam. https://www. greenery.
org/g101-thai-dioscoreal.

FUAN WINUAY, T9T89 NOUNIR, Nk AN, Tamn
@ uazgdnwal udndnTa. (2561). AN
lnawnmsvesdiulien. 2138193 NNEATAIFNT
AUWILEY F18TNemans, 1(1), 19-27.

losa N6 (2548). UGN NFNFVRIRMNTTINNNDIA
luana Dioscorea. vssfiafinuludszinalng
[Swaninmnaataufiuda, inaluladfinin).
UAANENR LN BATANFAS.

812 833059389, §1138 aune, Ayl aume uaz ind
aydl AnTuw. (2558). mMaSuuiEuRus Juine
gnmmfm’?ﬁw (grc&rffl" 2). NBNBIATINTIY NN
ATnaneas Uszantl 2558.

Anjali, K & Kathi, J. (1999). Wild Yam (Dioscoreaceae).
Journal of Herbal Pharmacotherapy, 3(4), 77-91
AOAC. (2000). Official method of analysis. The Associa-

tion of Official Analytical Chemists Inc.

Darkwa, K., Olasanmi, B., Asiedu, R. & Asfaw, A. (2019).
Review of empirical and emerging breeding methods
and tools for yam (Dioscorea spp.) improvement:
Status and prospects. Journal Plant Breeding, 139

(2), 474-497.



178 Bunjong Oupkaew and Anucha Chantaraboon

Gomez, KA. & A.A. Gomez. (1984). Statistical procedures
for agricultural research. John Wiley and Sons.
Lazze, M.C., Savio, M., Pizzala, R., Cazzalini, O., Pe-
rucca, P., Scovassi, A.l., Stivala, L.A. & Bianchi, L.
(2004). Anthocyanins induce cell cycle perturbations
and apoptosis in different human celllines. Journal

Carcinogenesis, 25 (8), 1427-1433.

Ngo ngwe, M. F. S., Omokolo, N. D. & Joly, S. (2015).
Evolution and phylogenetic diversity of yam species
(Dioscorea spp.): implication for conservation and
agricultural practices. PLoS ONE,10(12), e0145364.

Tamiru, M., Becker, C. H. & Maass, L. B. (2008). Diver-
sity, distribution and management of yam landraces
(Dioscorea spp.) in Southern Ethiopia. Journal of the
Science of Food and Agriculture, 88(10), 1675-1685.

Santisuk, T. & K. Larsen. (2009). Flora of Thailand. The
Forest Herbarium, National Park, Wildlife and Plant
Conservation Department.

Wilkin, P. & Thapyai, C. (2009). Dioscoreaceae. In San-
tisuk T. & Larsen K., eds. Flora of Thailand. Pracha-
chon.

Wu, W. H., Chung, C. J., Liu, L. Y., Jou, H. J. & Wang,
T. A. (2005). Estrogenic effect of yam ingestion in
healthy postmenopausal women. Journal of the
American College of Nutrition, 24(4), 235-243.

Wu, G. Z., Chung, W, Nitin, M., Bao, Q. Z., Chen, L. S.,
& Tao, M. Z. (2016). Characterizing diversity based
on nutritional and bioactive compositions of yam
germplasm (Dioscorea spp.) commonly cultivated in
China. Journal of Food and Drug Analysis, 24 (2),
367-375.

J Sci Technol MSU


http://www.tcpdf.org

