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NSUT13-313: A Promising Sugarcane Clone with High Yield
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ABSTRACT

Climate change, especially drought, has a significant impact on sugarcane production in
Thailand, causing inconsistent and inadequate yield supply for the sugar industry’s demand.
Planting sugarcane varieties that can give high yields and high sugar content in areas that had
drought or soil infertility is crucial for solving the problem. During the years 2013 to 2024, NSUT13-
313, a high-yielding sugarcane clone, was developed. This clone was derived from a cross between
Q85 and DOA U-Thong 8. Multilocation evaluation trials, including preliminary, standard, and farm
trials, were conducted from 2017 to 2024, comparing NSUT13-313 to the notable varieties, DOA
KhonKaen3 (DOA KK3) and LK92-11, across 23 harvesting environments in the plant cane crop and
the first and second ratoon crops. NSUT13-313 exhibited high yields, surpassing DOA KK3 and
LK92-11, with an average yield of 18.0 tons/rai, which was 14 and 26% higher than those of DOA
KK3 (15.8 tons/rai) and LK92-11 (14.3 tons/rai), respectively. Additionally, it had an average
commercial cane sugar (CCS) value of 14.2, which was comparable to those of DOA KK3 (14.2
CCS) and LK92-11 (13.8 CCS), resulting in its sugar yield of 2.51 tons CCS/rai, which was higher
than those of DOA KK3 (2.22 tons CCS/rai) and LK92-11 (1.97 tons CCS/rai) by 13 and 27%,
respectively. This clone is appropriate for green harvesting because of its loose-leaf sheath, which
facilitates easy de-trashing. Its CCS remains high until the late harvest season. This clone also
exhibited moderate resistance to red rot and wilt diseases. Therefore, NSUT13-313 will be a

promising sugarcane clone with high yield and suitable for farmers’ recommendation in the future.

Keywords: sugarcane; NSUT13-313; yield; sugar content

Y gudideiigliunsaissd a.gudingy a.ani .unsanssd 60190

Y Nakhon Sawan Field Crops Research Center, Suk Samran, Tak Fa, Nakhon Sawan 60190, Thailand

7 aontiideivlsuasianaunundsanu ns3Msnuas 99ans NJamns 10900

¥ Field and Renewable Energy Crops Research Institute, Department of Agriculture, Chatuchak, Bangkok 10900, Thailand

* Corresponding author: knattapat@gmail.com

Thai Agricultural Research Journal Vol. 43 No. 1 January - April 2025 99



UNANEYD

nsiUasuudasannennalaglaniznng
Aaduudahlinisudnssavesineldadaus
wagliiifivswe nsUgndesiuiilinandnuas
mmmmqﬂuaquﬁmﬂmLLﬂiUiauLLaz
a0 A udl wans 19w d uwuaniand slunns
unUeyninanandosliiWesne Tugasd w.e.
2556-2567 lgWmundoslaau NSUT13-313 &4
\Hugnuauiidadenlianifususl Q85 uazitusyie
NN.gN098 I§Ussfiunananlusunsioudio
Wewu maFeudiouinasgu uaemss sudieu
Tulsinunsng senael w.a. 2560-2567 93 23
aninuing ou ludesUan mo 1 Lagne 2
WIsuguiuiug nan.veuwnu3 uay LK92-11
Wui1 deulAau NSUT13-313 Tinandnganin
WugiTeuiguegnildeddgy lnelinandndos
1ade 18.0 fiu/ls gendn nan weuuiu3 (15.8 fu/ls)
waz LK92-11 (14.3 fiw/ls) 14 uaz 26% suanu
fienAuv (9i0a) 1ad sves NSUT13-313
og7l 14.2 T0iea IndlAsaiu nan vouunu3 (14.2
YGLod) uargend LK92-11 (13.8 Faioa) danalv
NSUT13-313 fnandntinia 2.51 fu 3ea/ls
49071 NINVOUAU3 (2.22 iU FFroa/ls) uaz
LK92-11 (1.97 du 4%0a/l3) 13 waz 27%
ANaAu 8eulaau NSUT13-313 dinulunaiu
manT1ed1e avmzauiunsiuifsauudos
an 5m‘iu’ae‘]’qmmia%’ﬂw#wmmmmiﬁ’aq'iu
sydugeuiadasUanegqitu uenanidedany
Frumuliunansselsaiisndiwns saslaau
NSUT13-313 Failulmaufinuiinandng g
dusutuzdneasnsnely

AdfAgy: 098; PaelAan NSUT13-313; Handn;
AUNIY

100

Unun

Usewnalnenanseeududu 4 vodlan
uardseaniiniadudu 2 vadlan guanunsu
Fosuazinnaiefienuddyselrsughanes
Useine a519518laannnisdeeennit 1 waudnu
umaet Anvdu 9% w83 GDP mAnwms a@51991u
Tnueilsdeenii 2 wausiy wasaseaulu
Usgv1nsnin 1 é’mﬂﬂuqmammmﬁﬁm%m
(AuE3T8 Krungthai COMPASS, 2567; d11inanu
AMENTTUNTERBLALUNAIANSTE, 2566; Aung,
2021)

ﬂ’]’iLUgEJuLLTJa\‘iﬁﬂ'lWQﬁEJ’m’lﬁiuﬂ’izmﬁ
1%8ﬁmmgmmmﬂ§u nsiAsuLlasdangn
vnliUSinaniluanas wagn1snsEaefveny
Tyjasinane ﬁmam'aﬂ’]iﬂqﬂé’amaﬂms‘z’iqmﬂﬂfh
90% o iy (guSIT Krungthai COMPASS,
2567) MasUasuulaswayly w.a. 2566/67 v
Tnanansels AAUL LavHaRARTAade
Fusos anaandnl w.a. 2565/66 Liosanduiia
Ya9luy 90 ud w.d. 2566 9ayU1Id U
Wsiulalalidud Tneameituiiniananauay
AMANToIUS U UNANE NP BYANAIABDUTINNIN
19991 AMENULASTIFUUTINIQRNABY o TirlsK
N1SHE 79 88U NET AUN UNIY (@110n9U
ANIYNSIUNITE DULATUIRIANTE, 2567;
Sowcharoensuk, 2023; Dechwan, 2024) uaﬂmﬂﬁ
anmAuLazAINRANENYIAIvRsAUT eyl
USUUNANE RO DEANAIA 28 ﬂyuﬁlﬂqﬂé’aaiu
Ausau saumien wazAumied Tsnseungu
flufivgnaulnglunniamile wagnianais
Faindnnmvesiud arursalinandndoe
Aoutnast nuogluuinafuiiduuazaou i
AM3sEUEEhAUunansiaRunn Sanwdldves
dunansiasaann vlnnsiusndlusuld

M3aESITnsineEns 99 43 atuil 1 un91eN - WseY 2568



ton fMomaiifivazidestonisvaneauilufy
U19929v83guds (nsuwaundiay, 1.U.4)
nTenURUAN LAY T oHuTiasazilide
wannelddes waszunsy wazlvinandns n1s
dinfiufiugnildenn dadu naufiunandndos
JasfeddiBnsdnnsfuuasififiussansnimgs
wagldusdoofivanzandivanmgiionniauas
anmAL LilounsERUNARAN anFUYUNNTHARGD
M8 Uara$INANDULNUTIZSTU (Lakshmanan
etal, 2022) myUfulgwiugdoaduisnsildly
maifiumsuandes Vilwlikanandefudifisdy
AUMUABLIALATIIRY WnEauiUan I Ina ey
nsudvInsineasiaaudunisideuay
Wauwugsosegraios il elwlad ol
HAKNAALAZAIIUNIUGS TN15IRTeLAULAUAY
USuiald R mnzanduanndulazan i ui
Ugn (Asena uavay, 2554; 35¥Na, 2558) NN,
vouuAu3 wmueiunsugnluiuf Ausauly
n318 lagtaniglulvnninnyusenideunile
Wus nan.gnes12 damunzdunisugnluun
yausEyIu Wug NIn.gM8916 Fununziuns
Ugnuaeruly 2.03508 9nsondl uazuasassa
waglufiufiUgndury 2.0199uy3 anssuys
anyd wariiufiduiidanmiuiiedioedatu woe
Wiug nn.gned17 Fauminziunisugnlufusou
Yunsie ludu (@aduidedivlswazivnaunu
w&sy, 1.0.0) dnlufiufinusau srunde
wazhunilen asounquituiivgnailug/lus
mewile waznianans wazdiufiunsdnlunia
nziusanesnilednug idandaudiites
Uszneuduitugdesilinumsnsieutgnuinniy
96% Ao nan.veuLiu3 Jaduuliuazidunis
Ugndeeiiiesiugifed Jelausuusaiiugdos
olslld nand auazra muAINAINNIN UGS

MUNEAUNUENINLIND DUAULNL YT SIUMT Y7

warAunded aulsoeslaau NSUT13-313 978
Ifiugeesliidanugnlavainviatedu sumns

9
'

a

ANAILE 89919 UTNTIU (genetic vulnerability)
1NN1siaevedlsAkazlilaIRn NSy

o

iVEAHR

n1sUsuUsanugdeslaau NSUT13-313

nsuUsuUsusSesTaauil TiagUsvase
Wievianniusseslitinandnuazanumiugs 3
AstasaiulauazUsusalaassluaniniifos
ofeuiy wazanmausmuiviesy way
LmJ'1gauﬁuﬁuﬁﬂqﬂé’aaﬁﬁaumﬁmﬁm 9 1oyl

[

JunaulunIsALIUAIN

1. NTWANNUS

sudunsfiguéiseiialsgnasams Tud
W.fl. 2556 LAEHAUWUT WU biparental cross
laau NSUT13-313 AnLdenlaainanausening
Q85 x Mn.ge8 Faldgnuandiuiu 176 nén
(9AuAnA wazanilng, 2558)

2. MsAALRDNINUG

a

2.1 M3dadendud 1 sdunnsszwing
U w.A. 2557-2558 ﬁ'qua’%’ﬂﬁﬂﬁummiiﬁ
ANLA 8NWUUSI86 U (individual selection)
AR ONLAYTANTUIINHAKEAFROND AIINEN
FIUIUAWOND LAUNWANGNA9ET (VA&
WAYAIUSNT NNSeRNABN LLEAIEINISYBNLSA
Tuanuazudan ldldnats wsennd Aesdiauin
s ugudnanatesndt 2 . ﬁmﬁaﬂqﬂmauﬁ
ei9n Q85 fiu nan. gness LiTwau 10 laau
(Ugs$ uazmniz, 2558)

124 1
Y =

2.2 N1SAALADNTUN 2 Atiun1siudl

fa o A

WAl 2558-2560 Tiqudideivliunsanssd Ugn

(% '
A v A

laaudeeilaannisAnientun 1 Tdwug nan.

Thai Agricultural Research Journal Vol. 43 No. 1 January - April 2025 101



YOUWNU3 LKI2-11 Ay NIN.gneel2 tJunug
wWisuiieu ludesUgnuazne 1 Fondonlnaud
linandndasuazA1nUmIIUEs danvaeni
N15LNEAST M uLA satunsAaEenduit 1
ﬁﬂLﬁ@ﬂQﬂNﬂmﬁliﬁﬁﬂﬂ Q85 x NIN.gness 11
91U 2 laau deglaau NSUT13-313 iAugs
363 93, Handndoy 192.5 NN./U0T F9N31HUg
Wisuwieu JAAunugIndantese
20.2 °Brix WAIUIAET 2.73 U, LANNIINUG

Wisuieu (dgams wazae, 2560)

3. NUsIUNUG

3.1 mswSsudisudesdu sufunsiu
U n.A. 2560-2562 ﬁ'qusﬁ%’aﬁﬂﬁummﬁﬁ
Ugnlaaudasd leannnsdadoniiug Tous
MmN suwnY3 uay LK92-11 Wwiudilseudieu
ludosugn wazme 1 53 2 ANINKWINRBY AW
Aflen1sdufindeyasideilsuasiamauny
WA (@1 TUITENY LS UaTNINAUNUNE I,
2562) Igdmdensoslaaudausiuiu 8 Tnay #ifl
NANAR FNYILNINITNYATUALAUATNT A
Soslaau NSUT13-313 linandnade 22.6 fu/ls
29N31MUT NIN.VOULNU3 Uag LKI2-11 Amduy
12 Uay 10% suanau JA1ANUrIY 14.3 §%L0d
Ladunnena9Iniiug nan.veuwnu3 uiteeninwug
LK92-11 wardinandninna 3.07 duddioa/ls g
NIMWUE NIN.VBULAUS) Ue laliane1991NITUG
LK92-11 (Ugsins wazaaue, 2562)

3.2 AMTWUTBUBUNIATIU ALTUNTS
Tud n.;. 2563-2565 IAudITofivlsunsaissd
Augideivlsanssays audidevlsguasived
AUGITEULATNAIUINITINYATUATINVEN kag
LUAUNBATNT AIUALNINATIIYT BNNDATIAYS

FIWINTEUIN Tué’aaﬂqﬂ A 1 Wareo 2 59U 13

102

ANNWINRBY WU ealaal NSUT13-313 11
nanasade 18.3 fw/ls gendniug nanveuun3
(15.9 fu/ls) wag LK92-11 (14.2 ¢iu/ls) 15 way
29% MNEIRU TAMUNIU 14.4 FGed Ay

v 6

WUG NIN.VBULAU3 Usigandiug LK92-11 (13.9
FFLod) 4% wavinandnuing 2.63 duddiea/ls
g9an31MUS nIn.vBULAU3 (2.30 AuTTLoa/ls)

uwag LK92-11 (1.97 duddiea/ls) 14 uaz 33%
MNaRU (UgAns wavae, 2565)

3.3 n1stdSeutnevlulsinensns
fndunislud w.e. 2565-2567 l5nwasns
UATAITIA ATLNUNYT UATINWANT Tend
3506 uazd wa. 2566-67 Mssuihmasing
LazNEASINg 9.UATEIISA uavlsIunaLay
POUAIUDDN 2. @TTUAD 52U 8 ANINLINA DY
WU Soelaau NSUT13-313 Iiinandnade 17.4
au/ls gandiiug nan.veuunu3 (15.7 du/ls)
way LK92-11 (13.1 dw/ls) 10 uaz 32% miuanu
AIMIUNIY 13.1 FFed Llunnsinaniug
AN YOULAL3 way LK92-11 flanumiu 13.2
$di0a nandntiina 2.20 Auddiea/ls qaniy

s

Wug nInveuliu3 (1.99 duddiea/ls) waviug
LK92-11 (1.66 fiuidiea/ls) 10 uaw 32% madiy
(0563 wazAug, 2566 WAL 2567) WASNANIS
d19729auianelaveannuasns ud w.e. 2567
Afisedoalaauil wuin inwasnsalngiida
1ndannilan
dorusamdeyanisussidunandaty
nsisuiisufosty nmaieuiisuinasg
nswSeuieululsinussns ludesuan ne 1 uag
fo 2 195U SITTeAY U 23 Anmundon
N3R5 WU Taau NSUT13-313 19
nanAALRAY 18.0 /L3 gandniug nan veuuriu3

(15.8 du/19) nag LK92-11 (14.3 ¢u/13) 14 uaz

M3aEFITnsneEns 99 43 atuil 1 un91eN - WseY 2568



26% AU uagiAAuvUede 14.1 33
L0d bUuanm1931NA UG NIN.VBULA U3 (14.2
WFLod) uar LK92-11 (13.8 ¥3ea) dewalilaau
NSUT13-313 finandntiana 2.51 fuddiea/ls
gan71Wug NIN.vBULAY3 (2.22 AuTTiea/ls)
uay LK92-11 (1.97 Auddiea/ls) 13 uag 27%
AE9U (Table 1)
n1sUsedivadssnmvesiug ety
[ievsuananuannsnvesiuglunsuiusud
AUaNINLINd aur 19 9 Laaldndnnisuns
Eberhart and Russel (1966) #ugfidain fiafosam
fio WusislAadevesrandngs mduUszansues
insatu (b) fd1 1 wIoliwans19ain 1 egedl

'
LY

Hod1Agn19ads wazad oauuaIninsad

ISP o w

(S%,) dA1 0 S aliunnan9ain 0 ag19iltud1ALy

o

9ann felunisilseudeululsinunsns U w.e.

v |

2565-2567 TudpeUgnsin 6 anmuindey toun

o

15inuAInT 2.UATAITIA MUnwNYs kazdeqd
l5uisminunsing umesiutuiua yn1f aes-
Ualsdu 3180 () @197 3 (S9uRa) wazusHn
inwnslng Suimosiudunua ynng AesUsisdu
Fim (W) 9.uAsassA 1suSeminmauas
daunzIusen 911 2455w WU JURENRUS
FENINNUTNTTUAVANINLINE oNlud nwoue
NANARS DY WazkaHAmNANa Saglrau NSUT13-313
fenduuseavsvossinsatuludnuarnandn way
NaHARLANATAN 1.06 uaz 1.01 auddu el
wAne19a1n 1 wazdandssuuanniingady
Tudnuarnanan 2.04 Felaiuand1e91n 0 gl
Fedrdaymead s i ludnvasnandniina
fiandeauuaniingady 0.09 Feuanm19970 0
pgeldedAYNIEda W edatuiug nan.
YouLAU3 Fauansliiiuin saslaau NSUT13-313

v eal

T unusAtlaf TN INUINaNERD D8 11150

9

USUANBNI5UA dUBUAIUDIENINLINE DU LA
714 (Table 2)

4. mazauthnaludes

fudiunsTul we. 2565-2567 Tguedide
fivlsunsanssd Yanisazauimaludenuan
flong 89 10 11 way 12 \ieu ndalgn wazly
doume 1 791 8 9 10 11 12 13 uaz 14 Lieu
ndafuiie1dstgn wul1 nsazautiag
dstunsonglusaaiisnetu Taefauduius
wuulnalwdea (Fisure 1) Tudoadgn uavno 1
lugedugaiudes (Lhou W.8.-5.A.) ¥3881¢
Usead 11-12 o laau NSUT13-313 §A13
azantnalndldseiuiug nan.veuunu3 ua
AGFLeaveslaau NSUT13-313 depadiuuilily
Wty lUaudaduuaegeiivdes (e i.a)
“30919Us2aM 14 1iiou (Table 3) (M13AN Uae
AlY, 2566 LWay 2567) 61’@13314 1Aau NSUT13-313
ﬁﬁﬁ’lu’limﬁmﬁlmlﬁ@?ﬂLLG]'ﬂaNf]Q (1.a.-n.9.)
uialanggeitudes (3.a.) lawA1@diaadeng
seugs agnslsfmu msiAufedludisuaieng
HUdREMITIINTIUAINVDINAKEN DD TIUA Y
idesnnlurisdananidurisgguds anmeinie
farudus wargavgiige Jedmalvados
ademnuiu uasshlvdminanasld

5. N15HEANIBDNTVDITUNAZANBAIZNIT AT
iU smuuds

50500 wazAmg (2566 way 2567) Anwn
N1SUANIDONVBITUT LA 879 DI UAITNULES
aeldannlsadeu Wedeseny 60 Tu S1aeq
annzuddasanliinaunnutuluiuanasauis
sy 1/3 voniiaselewild vailable water,
AW) 1uan 14 Su ndousts@nwnnisauanin

(recovery) fEnIsAUTIRAUTANTUNTEAY FC

Thai Agricultural Research Journal Vol. 43 No. 1 January - April 2025 103



104 MINIFINTNEAT TR 43 aTufl 1 an91AN - LuIEU 2568



Thai Agricultural Research Journal Vol. 43 No. 1 January - April 2025 105



Wuaan 30 Fu wudn Asuansesnvesdud
A edoaunsnuuds Téun trehalose phosphate
synthase (TPS) wa¢ sugar transporters (PST3)
Tuan1zuas deslaau NSUT13-313 dAunu
wdsluseduurunans iesnndnisuansvesdu
TPS uag PST3 lunguansesalulnsinaunud 3
oglunguresnsnefilufignadrsdunainnsa
nQmwﬁﬂﬁﬁmﬁwﬁiumﬁhaﬂ%’uau@aGum{fﬂLLaz
wssfueealufnnelumadifintuannguily
a1 1-3 i1 Fadteuwindudossiug nan.
VU3 UATITEAUEINIIUS LKI2-11 (Figure 2)

fmuudaazannsadnunanmusnder
wadldandmoflinuuds Aanssuvesiewles]
Frueendinduluaniizuinin Tiun ascorbate
peroxidase (APX) W& ¢ guaiacol peroxidase
(GPX) fwfinunuinn1ssvesansdidninslad
aelulgadtos AISHY wazAue (2564) WU
goglaau NSUT13-313 asnatoulesl APX uay
GPX W ULAEINUTBEWUT NIN.VBULAU3S LAz

Plant cane
20
y =-0.2x* + 3.08x + 4.28 ¢ NSUT13-313
15 R2 = 0.9723
17, R gl = L L
o |l T
“10
a y = -0.4x* + 4.3x + 1.58 DOA KK3
5 LJ O
R2 = 0.9905
0
8 9 10 11 12

Months after planting

LK92-11 (Figure 3) fwwalduid usug nuunds
dosmnduiugiifidinisvesansdidninslad
aeluwadifes luan1izundnhliuTunm
lelnsauledoonladluaifiviu soslaau
NSUT13-313 9oewug LK92-11 uag nIn.vauunu3
feiad suuralalasiauledeonladiiiy
TndlAeeiu (Figure 4) Tudaslaau NSTU13-313
dourug nan.vouwnu3 uag LK92-11 dAuade
Uunalnsduiutuluannentussindiiug
nn.euLAu3 (Figure 4) lnefiwiiloogluanin
1ath wdsalRimsazauUiialnsauiui
(Asnsal uazAy, 2566 UaY 2567)

fofu WeRansannisuantesnvesiy
TPS wag PST3 Nanssuvesouleiaueendindi
APX Lay GPX Usunaulalasiautueseonlen
Usualnsdu warnissivesansdidnlnslas
meluwad ansoagulad deelaau NSUT13-
313 fdanununasiuszauliunany

1st Ratoon
20
y =-0.1379x% + 2.1853x + 7.0417 4 NSUT13-313
R? = 0.9869
15
"
U]
V10
5 y = -0.308x* + 3.6556x + 4.4403 [] DOA KK3
R? = 0.9845
0

8 9 10 11 12 13 14

Months after harvest plant cane

Figure 1 Sugar accumulation of sugarcane clone/variety NSUT13-313 and DOA KK3 from 8 months

after planting or from 8 months after harvesting plant cane (in 1% ratoon crop) (Karita

et al,, 2566 and 2567 in Thai)
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Figure 2 Trehalose phosphate synthase (TPS) and sugar transporters (PST3) drought tolerance
related genes expression of NSUT13-313, DOA KK3 and LK92-44 at Khon Kaen Field
Crops Research Center during 2022-2024 (Weerakorn et al., 2566 and 2567 in Thai)
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Figure 3 Enzyme activities of Ascorbate Peroxidase (APX) and guaiacol peroxidase (GPX) related
to drought tolerance genes expression of NSUT13-313, DOA KK3 and LK92-44 at Khon
Kaen Field Crops Research Center during 2022-2024 (Weerakorn et al,, 2566 and 2567 in Thai)
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Figure 4 Hydrogen peroxide and Proline related to drought tolerance genes expression of NSUT13-
313, DOA KK3 and LK92-44 at Khon Kaen Field Crops Research Center during 2022-2024
(Weerakorn et al., 2566 and 2567 in Thai)
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Table 4 Agronomic attribute of NSUT13-313 and reaction to diseases under artificial inoculation

compared to those of LK92-11 and DOA KK3

Clone/Variety

Agronomic attribute!

NSUT13-313 LK92-11 DOA KK3
Plant height (cm) 333 312 295
Stalk diameter (cm) 2.90 2.71 2.79
Number of stalk/stool” 6 7 6
Number of internode/stalk" 26.7 26.6 27.4
Internode length (cm) 10.3 8.27 9.85
Yield (ton/rai) 18.0 14.3 158
Sugar yield (ton CCS/rai)V 251 1.97 2.22
ccsY 14.1 13.8 14.2
Reaction to red rot and wilt diseases ¥  Moderate resistance Resistance Resistance

Reaction to smut diseases ¥

Susceptible

Moderately susceptible -

Y Mean from preliminary trial, standard trial, and farm trial in totally 23 environments (Plant cane in 12 environments, 1% Ratoon

in 8 environments, 2" ratoon in 3 environments)

Z Sjwilai et al. (2562) (in Thai) ¥ Siwilai et al. (2563) (In Thai)
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Figure 5 Botanical characteristics of sugarcane clone NSUT13-313 (A-J)

A: Stool growth habit
D: Internode cross-section
G: Ligule shape

J: Internode shape

B: Dewlap shape

H: Hair on the margin

C: Bud shape and tip position

E: Internode alignment F: Inner and outer auricle shape

I: Leaf sheath adherence
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