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‘Nanmei’, a New Early-Budding Green Tea Cultivar Resistant to
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Summary

‘Nanmei’ is a new cultivar of tea (Camellia sinensis (L.) O. Kuntze) released in 2012 by the National
Agriculture and Food Research Organization in Japan. ‘Nanmei’ was selected from seedlings obtained
from a cross between ‘Sayamakaori’ and Makurazaki 13, and was registered as No. 23034 under the Plant
Variety Protection and Seed Act of Japan on 27 February, 2014. ‘Nanmei’ is the world’s first tea cultivar
developed by DNA marker-assisted selection, which was used to select for MSR1, a gene that confers
resistance to white peach scale, Pseudaulacaspis pentagona (Targioni). It has moderate resistance to
anthracnose and strong resistance to gray blight. ‘Nanmei’ is an early cultivar, which sprouts 10 days
earlier than ‘Yabukita’ and produces its first crop 6 days earlier. It is suitable for cultivation in warm
region in Japan. The results of national field trials show that both of the yield and tea quality of both the
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first and second crops of ‘Nanmei’ are better than those of ‘Yabukita’.

Key words: tea, new cultivar, disease resistance, pest resistance, DNA marker, MAS

EC ]

il

F v (Camellia sinensis (L) O. Kuntze) 1%, B1Efk
HET 43100 haF s TB Y (BMKEEa), Z0
B TE%H RREL THOLNTWA (EHK
FEAD). RRE FERPEOFEOREE L TE
-EELRGETH DS, 1R IR L B EEN R
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72 BF Y OFELREMIERZETHL L, WD
SRR & 2 HARZEOFR O —1b, RIEOFHKEIC
£ RRE KEOEARCIZ L B EEEOKTED
P oAb, ENIWIZERSEN R - i E R
AR (LUT ) 2 3o, BNOFYOF
R, NS ORBEOMRIE Big L CifEE I
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Fig. 1 DNA marker-assisted selection for the MSR1 gene.

M, size standard; P1, ‘Sayamakaori’; P2, Makurazaki 13; lanes 1 to 14, F, plants (‘Nanmei’in lane 12); A, positive
control band; B, non-specific band; C, MSR1 marker band.

Table 1. Morphological characteristics of ‘Nanmei’ at NIFTS, Makurazaki.

Spread of Thickness of Density of

Characteristics of shoots

Cultivar Bush shape  Vigor bush leaflayer  branches ~_Internode ... Leaf attitude
length (cm)
. . . . Medium Medium Medium

Nanmei Upright Medium Medium to thick Moderate (3.65) to thick Upwards

Yabukita Upright Medium Medium Medium Moderate Medium Medium Medium
(3.51) to upwards

. . Medium Medium . Medium .
Sayamakaori Intermediate tostrong  to wide Thick Moderate (3.78) Medium Upwards
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(Table 2, Fig.3,4).

BEREOREEIEMATE TH Y, K& Siddh, EZ b
Thb. EBRITRETHY)ILREIFTHL., EHOL
DITRREL L, EHEOWRIZR, WITE (Inward-folding
degree) 3%/, K#EE (Outward-curve along with
midrib) 1ZR%AKTH % (Table 3).

2. £EHHE

RERERIZBIT S HADVY O LARTFEAERIL
88%, 5EFEEENIC L 2 AEFORELOFMNIL 26 Th -
7o, ER2FEHOBMERUOBHIED X R&Z kDY
RRY S 72H, WERAAEIIBT 285 R OHRIR Y 1%
RRE LFAEETH-7 (Tabled).

3. WFHIRUHERE
BRI BT B A% 2 0l Lo Rk R

4 H7wWL 6 HE2>»>72 (Table6).

4. INERUTEFEYE

B O S5 R LBGRERIC BT 5 ERfifh 4 005 S
TO AHDV OAEZENEIL, —FLH 352kg/10a,
RN 298 kg/10a, =FAN229kg/10aTH Y, »
FTNOEHNI BN THHEAED RRE72, SZAE
D X b%ho7 (Table?).

A ER D 2011 5 2015 FE 2 BT L R ADW
D10ad72 ) OEZENNEIZOWVWT, rR&7 %2100
LG ADIRBTIET B L, —FEA1T, ZFS
140 &2, EREL2BY WKIEIRIEEVWEOD R
RETz, EZAREY X DIZZITH -7z (Table8).

5. EERLERE
S 3 BRI BT S Rk K It (Freezing damage to

D ERARED LIFEZFASETH o7 —FRUFIIL leaves) OFAX L &, GO RR&72 LD
RAEE DL 10 HRL, —FAERAITE RS LEIEEN SRS Y, FOMDOIIZBNTH RRE
72 X0 6 B o7 RSB RLOC=ZFLROBER 72 LERBEORETH -7 (Table9). Fhitr (Cold
Hix, #NFN o2& Ly 7HKRCT6 HED - drought damage) (22T, B EIH & OB LA ST
7z (Table5). JEIT A ET L . (RS SEWF 0 M e - 25 SE

RBEABRI B 52 —FRHFM TP RR&E ZEPLI) 1B AIAER RREL LWL EhoT
L5 HREL, —FHERHOFEE RE & (Table9). ZEERIGHE (Bark splitting injury) (22w
DY 2HED» o7 AN TIZRAEDOE DR, wli, THRMME T Cd 5 IR BRI BT 2 3B R T,
JEWS, MIETIE, —HFRERHL RHRE7 k0D ADW IF RREL LD LEY [RRFF] LA

Table 2. Characteristics of new leaves of ‘Nanmei’ at NIFTS, Makurazaki.

: Pubescence
Cultivar Shape Size Thickness Color  Brightness Hardness - -
(cm) Density Length  Thickness
Nanmei Lgng Medium Medium Dark Moderate ~ Medium Dense Medium  Medium
elliptic (0.215) green
Long Thin to Moderate Medium to Medium
Yabukita . S Medium medium  Green - Medium Long .
elliptic (0.200) to bright dense to thick
. Long . Medium Dark Medium
Sayamakaori elliptic Medium (0.232) green Moderate Soft Dense Long to thick

Table 3. Characteristics of mature leaves of ‘Nanmei’ at NIFTS, Makurazaki.
Length

Degree of Outward-

Cultivar ~ Shape of leaf Size Thickness Color Brightness Rugosity of Undulatlp 1 inward-  curve along
(mm) leaf surface of margin . e SOn
apex folding  with midrib
Nanmei Lpng Shor:t to Medium Medium Dark Moderate Medium Medium Sma.ll to  Medium
elliptic medium (0.302) green to rugose medium to large
. Long Medium Medium Dark Moderate Medium . . .
Yabukita elliptic Short tolarge  (0.316) green tobright torugose Medium  Medium  Medium
. Long Medium Medium Dark Moderate Medium Medium . .
Sayamakaori elliptic Short tolarge  (0.329) green tobright torugose to strong Medium  Medium
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Table 4. Growth habits of ‘Nanmei’ in the nursery bed and the field in the national trial.
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Cuttings in the nursery bed Field test
Location Cultivar . . Z 2nd year Final year
Survival ratio (k) Growth Height (cm) Spread (cm) Height (cm) Spread (cm)
Nanmei 100 3 67 64 116 131
Saitama Yabukita ) 94 4 78 72 96 121
Sayamakaori 100 4 81 71 105 137
Saemidori 9 3 78 72 101 130
Nanmei 96 4 44 - - -
Kanaya Yabukita 95 3 50 - - -
Sayamakaori 99 3 51 - - -
Saemidori 97 4 53 - - -
Nanmei 96 3 73 86 118 150
Shizuoka Yabukita _ 98 5 69 80 99 144
Sayamakaori 98 3 81 82 113 167
Saemidori 99 3 78 98 107 156
Nanmei 94 2 68 45 99 119
Mie Yabukita . - - 75 45 85 112
Sayamakaori 97 4 76 54 88 127
Saemidori 90 2 73 63 92 129
Nanmei 100 2 64 44 63 123
. Yabukita 100 5 77 56 61 97
Shiga .
Sayamakaori - - - - - -
Saemidori 97 3 71 56 62 117
Nanmei 45 2 64 60 - -
Kyoto Yabukita . 75 5 87 80 - -
Sayamakaori 62 4 74 71 - -
Saemidori - - 69 68 - -
Nanmei 86 2 - - - -
Nara Yabukita 97 4 52 36 - -
Sayamakaori 99 2 53 39 - -
Saemidori - - - - - -
Nanmei 96 3 - - - -
Kagawa Yabukita . 97 3 - - - -
Sayamakaori 99 3 - - - -
Saemidori 96 3 - - - -
Nanmei 100 - 107 83 117 121
Kochi Yabukita 99 - 114 91 112 124
Sayamakaori 100 - 109 104 - -
Saemidori 100 - 108 93 114 136
Nanmei 67 1 71 50 68 148
Yabukita 78 1 88 63 71 143
Fukuoka .
Sayamakaori - - - - - -
Saemidori 86 2 80 57 83 174
Nanmei 53 2 73 47 68 149
Saga Yabukita . 43 3 106 66 69 149
Sayamakaori 81 4 110 84 70 151
Saemidori 75 2 89 71 68 158
Nanmei 100 2 66 49 - 154
. Yabukita 100 3 75 49 - 145
Nagasaki .
Sayamakaori - - - - - -
Saemidori 100 3 73 55 - 161
Nanmei 99 3 62 44 - -
Kumamoto Yabukita 100 4 79 40 - -
Sayamakaori 100 2 63 41 - -
Saemidori 100 4 74 49 - -
Nanmei 100 4 101 69 100 159
Miyazaki Yabukita ) 100 3 119 77 93 157
Sayamakaori 100 4 107 62 93 152
Saemidori 99 4 107 69 94 161
Nanmei 84 - 99 108 - -
Kagoshima Yabukita . 68 - 114 130 - -
Sayamakaori 80 - 108 127 - -
Saemidori 37 - 95 117 — —
Nanmei 98 4 84 105 106 147
Makurazaki Yabukita . 63 4 92 115 106 158
Sayamakaori 90 4 81 114 106 158
Saemidori 87 4 — — 105 155
Nanmei 88 2.6 74 66 95 140
Average Yabukita _ 87 3.6 85 71 88 135
Sayamakaori 93 33 83 77 96 149
Saemidori 90 3.1 81 72 92 148

z Growth was graded from 1 (= bad) to 5 (= good).
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Table 5. Dates of sprouting and plucking at NIFTS, Makurazaki.

Cultivar 1st crop 2nd crop 3rd crop
Sg%tfﬁonfg Difference * pll)uactlii(r)lfg Difference * sﬁ‘iﬁtﬁfg Difference pll)uactliiﬁfg Difference *
Nanmei 12-Mar -10 14-Apr 31-May -7 7-Jul -6
Yabukita 22-Mar 0 20-Apr 7-Jun 0 13-Jul 0
Saemidori 13-Mar 9 13-Apr 2-Jun -5 6-Jul -7

z Differences between each cultivar and ‘Yabukita’ are shown. Positive values mean that dates of sprouting or plucking of
cultivars are later than those of ‘Yabukita'. Negative values mean that dates are earlier than those of ‘Yabukita’.

EE N7z (Table 10).

6. mERIKE

IH® (Anthracnose) (2 2WTid, S aE Tl
RREL, SRIELBY L EEAEILR L, K
B "ExARED LFEEETHo7 (Table9). F
7o, fHgEEgeE G5H - RE, 2004) 2B RH#IICBW
TERLMAHRTE, I (] o Ni2sH & &
DIHEREDIELRIZ KR E D o728 RRE LIS
<, Puk [ Ll &/ (Table 11).

B BE (Gray blight) 122w T, R#EaE T
FEAEORBHIZB TN L &0 TRRED
Vo 28, BIFEAZ BT B ERERE R TI,
T ADG L, RREL LOVEEL L,
(Table9). fFiFHEfEME (M - :H, 1987) % HK
HIZBWTHEM LR, Kt (5] T b X
1259 & LEBEORMORESZIERD, AW
OIFLEL [58] e S 7z (Table 11).

FRBERG (Bacterial shoot blight) (2 2WTi, FHHiHE
B B EMABICB VT Im® 572 ) o BREREIZ
RRE LD 2/ RS, P (58] &
ES7z (Table 11).

b B (Blister blight) (2 2WTIEEFRAELIZ BT 5%
MEME R CHERLTEH > 72 b oo, WD [59)
D Kb DEomIglgEsh-Ebdy, %
AW OIPLEL [55]) L% S N7z (Table 12).

77 vasA #5243 (White peach scale) 12D
T, BUGBBETDNAY— I —%2 By, H1H
Thb SRENBY O OWPLEE ST MSRI 73
HZLTWwWEEEZLNS (Fig 1), EBRICHERMIZE
WCEE L 72 MR o Fa g & R R & L 7B E
(KH 2003) OFFRTE RAOV (TIPUE & HE S
7z (Table 13).

7. WERE
HERHIZBITSE ADW ORISR, —FLH,
LEFREFTT RRE, SXINBY, BLAED'

IVHENTV, SxAREN LRESTLE —F
BROVZFRTIEIL 72500, ZFRLTIE RAD
WOMENRT W, RADW X, AL EFAR
F CHEMZAME (SPADfHE) A% RRE72 (WK T 5
EEl, —HBEER O THERIZBW TR ENL TV
(Table 14).

RBAERC BT 5 —HFROBEWE L, Aty %
RE DLEELEZAD, 128 1L G CTh-o
72, HHEAHEB A RT3, IR (Shape of leaves), f
IR (Color of leaves), &%, (Aroma), 7Kfa (Color of
liquor), @Mk (Taste) D4 THIHBIZOWTEKDL -
OFREGAIT RRE& DEOFEME ->THY, #
IZHERIZOWTIIETOEIT i UETo
Fichosz. SxAEDN LRETLE, FEAT
X, "ERALD IIRRL o TV, FRICOVWT
i XZAED DkE LRSI ST - 72
(Table 15).

ZHERIZBWTY, ARIEEI0HIIIBYT 5
&72 UbkThote, FHFEAHHEZRL L, £ CTOIHH
THEFBORBISTICBNT RE U Lo T
B otz FRICERKE RO T2 <, 10 %ri2s
WT A&7 D EoORHEiArEro7. S xsED]
T B L, ARIET E2AED UETHo72R
BRYSFRDS 3 d o 72, MR, BIRIZOW T 7 5T
BWT "E2AED DL -7 (Table 15).

8. MEDLERS

FB BRI BT B A DILF R, R RE L
Rigd 5L, —HFRARVOZFERIBVTH, @EELD
WHET I VAL, F AR WEA RS
72 Fl, ERARED LRI E, EEFRNVE
HE7 IV BIEFERETHY, —FROD T A VRS
Y=L WEDSR S 7z (Table 16).
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Table 6. Dates of sprouting and plucking of 1st crop in the national field trial.
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Location’ Cultivar (ilference t Yabukita) (iforence to Yabulita
Nanmei 9-Apr (-4) 18-May 2)
Saitama Yabukita 13-Apr ) 16-May 0)
(2012 - 2015) Sayamakaori 10-Apr -3) 15-May @)
Saemidori 13-Apr 0) 19-May 3)
Nanmei 29-Mar -3) 2-May 0)
Kanaya Yabukita 1-Apr 0) 2-May )
(2010 - 2015) Sayamakaori 30-Mar -2) 30-Apr -2)
Saemidori 30-Mar (-2) 1-May -1
Nanmei 24-Mar (-10) 26-Apr -6)
Shizuoka Yabukita 3-Apr ) 2-May )
(2011 - 2015) Sayamakaori 2-Apr @) 1-May @)
Saemidori 26-Mar (-8) 29-Apr -3)
Nanmei 5-Apr ) 5-May Q)]
Mie Yabukita 5-Apr 0) 6-May 0)
(2013 - 2015) Sayamakaori 4-Apr 8)) 5-May D
Saemidori 7-Apr 2) 6-May 0)
Nanmei 19-Mar (-12) -
Kyoto Yabukita 31-Mar ) -
(2009 - 2010) Sayamakaori 25-Mar (-6) -
Saemidori 20-Mar (-11) —
Nanmei 23-Mar -7 29-Apr 0)
Kochi Yabukita 30-Mar 0) 29-Apr )
(2012 - 2015) Sayamakaori 31-Mar Q) 30-Apr Q)
Saemidori 24-Mar (-6) 30-Apr (6))
Nanmei 30-Mar (-4) 3-May -2)
Fukuoka Yabukita 3-Apr ) 5-May 0)
(2012 - 2015) Sayamakaori - -
Saemidori 1-Apr -2) 4-May -1
Nanmei 27-Mar (-4) 27-Apr -3)
Saga Yabukita 31-Mar ) 30-Apr 0)
(2011 - 2015) Sayamakaori 2-Apr ) 30-Apr 0)
Saemidori 28 Mar -3) 27-Apr -3)
Nanmei 1-Apr (-2) 4-May -1)
Nagasaki Yabukita 3-Apr ) 5-May 0)
(2011 - 2015) Sayamakaori - -
Saemidori 2-Apr (-1) 3-May (-2)
Nanmei 23-Mar (-6) 19-Apr (-4)
Miyazaki Yabukita 29-Mar ) 23-Apr 0)
(2009 - 2015) Sayamakaori 28Mar 1) 23-Apr 0)
Saemidori 23-Mar (-6) 19-Apr (-4)
Nanmei 24-Mar -7 18-Apr -6)
Kagoshima Yabukita 31-Mar 0) 24-Apr )
(2012 - 2015) Sayamakaori 1-Apr €)) 23-Apr D
Saemidori 26-Mar -5) 21-Apr -3)
Nanmei 12-Mar 9 11-Apr -6)
Makurazaki Yabukita 21-Mar ©) 17-Apr 0)
(2010 - 2015) Sayamakaori 21-Mar ) 20-Apr 3)
Saemidori 15-Mar (-6) 12-Apr (-5)
Nanmei 29-Mar (-5) 30-Apr -2)
Average Yabukita 3-Apr 0) 2-May 0)
Sayamakaori 31-Mar -3) 29-Apr -3)
Saemidori 31-Mar -3) 1-May -1)

* Examination period is shown in parentheses.
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Table 7. Yield of green leaf at NIFTS, Makurazaki .

Cultivar 1st crop 2nd crop 3rd crop
Nanmei 352 298 229
Yabukita 249 166 164
Saemidori 224 219 166

# Data shows average yields (kg/10 a) for 4 to 8 years after planting.

Table 8. Yield of green leaf in the national field trial.

Yield per a unit field area (kg/10 a)

Crop season Cultivar

Average index relative

2011 2012 2013 2014 2015 to Yabukita

Nanmei 181 174 245 334 356 117

Yabukita 120 162 222 310 329 100

It Sayamakaori 242 262 356 523 562 173
Saemidori 115 171 241 326 378 106

Nanmei 175 247 297 347 392 140

Yabukita 104 155 241 284 304 100

2nd Sayamakaori 215 229 393 489 512 170
Saemidori 115 222 297 286 350 120

» Average values relative to ‘Yabukita’ (= 100) from 2011 to 2015 at Saitama, Kanaya, Shizuoka, Mie, Kochi, Fukuoka, Saga,

Nagasaki, Kumamoto, Miyazaki, Kagoshima and Makurazaki.

AERETHY, BIEMEIE RRE L)L AeRMIC
BEND. R, FRIE—FR, ZHFREDIZ RRE,
SZAEN LRHEBELTHENL TS, T, HEO)E
n, BRIZERTHLIENS, BRPTHELLP TV —
FEORIPIIBWTORIFE RS, T2, EERERT
HbH, FIEWE WRR, 773004555V
AT H T LG AT R AR R O F K
WCEBT A EEZLND. THLOEMEAS, TI2EH
BT 27 e AR R E L ToS R MifEsh
5.

—7, HADW ZRETHLIENS, —FEMH
DFRE) AT D 5. WEEIZOWTH RBRABICBW
THERMNOFAE, RR&7 L) LE L, ZUERIH
ERPED [0 THAH. LoT, I EMbIIE
THY, RERLCEED) AT DD 5HEMTOEANIEE
BT L. T2 L HRWEORERICIIRPUEE A LT
W WD RS UETH 5.

CLEO)=2P S

HAETERMBICETLIZEnS, [H] RUFEoR? =
WY L[4 sflAEbETHELE. 72, RADW

R HIIRD A Kl % BT 5 [HE] dERL, 2o
MR S T X BRI ZIL S5 2 & %o T4 L
7z.

m =

TR AW L, RERERE S SRS S SR AL IR S SE T 2R
Ppi (BUR AW FEE PG A ERF 22 T) 12 B W
T, 19924E12 "EREnBY 2HETH, 135
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Table 9. Incidence and severity of colid injury, winter desiccation injury and diseases in the national field trial.
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Freezing damage to

Location Cultivar leaves® Cold drought damage* Anthracnose” Gray blight*¥
Nanmei 3.3 3.1 1.6 -
Saitama Yabukita 2.5 2.7 2.6 -
Sayamakaori 1.9 2.6 2.8 -
Saemidori 2.6 3.1 1.4 —
Nanmei - 3.5 3.5 -
Kanaya Yabukita - 2.0 4.5 -
Sayamakaori - 1.0 5.0 -
Saemidori - 3.5 2.5 -
Nanmei 1.7 - 2.0 -
. Yabukita 1.6 - 2.8 -
Shizuoka Sayamakaori 0.9 - 3.0 -
Saemidori 1.6 - 2.1 —
Nanmei - - 1.7 1.1
Mie Yabukita - - 1.8 1.6
Sayamakaori - - 1.6 1.4
Saemidori - - 1.2 1.1
Nanmei 2.1 1.3 1.1 1.0
Shiga Yabukita 2.3 14 1.3 1.0
Sayamakaori - - - -
Saemidori 2.1 14 1.2 1.1
Nanmei 2.5 1.0 1.0 1.0
Kyoto Yabukita ) 2.0 1.0 1.0 1.0
Sayamakaori 1.0 1.0 1.0 1.0
Saemidori 1.5 1.0 1.0 1.0
Nanmei - - 1.0 -
Nara Yabukita - - 1.7 -
Sayamakaori - - 1.5 -
Saemidori - — — -
Nanmei 1.5 - 1.0 -
Kagawa Yabukita 3.0 - 1.0 -
Sayamakaori 2.0 - 1.0 -
Saemidori 1.5 - 1.0 -
Nanmei - - 1.5 1.0
. Yabukita - - 2.5 1.5
Kochi Sayamakaori - - 3.2 1.0
Saemidori - - 1.7 1.0
Nanmei 1.6 1.0 1.0 1.0
Fukuoka Yabukita ' 2.4 1.0 1.2 1.0
Sayamakaori - - - -
Saemidori 2.0 1.0 1.0 1.0
Nanmei 0.8 1.0 1.6 1.0
Saga Yabukita 0.8 1.0 1.7 2.3
Sayamakaori 1.0 1.0 2.3 1.0
Saemidori 0.8 1.0 1.7 1.3
Nanmei - - 2.3 -
. Yabukita - - 3.2 -
Nagasaki Sayamakaori - - - -
Saemidori — — 2.0 —
Nanmei - - 1.0 1.3
Kumamoto Yabukita - - 1.3 1.3
Sayamakaori - - 1.3 1.3
Saemidori - - 1.0 1.3
Nanmei 1.1 - 1.9 3.0
Miyazaki Yabukita 1.3 - 3.2 5.0
Sayamakaori 0.8 - 4.0 2.0
Saemidori 1.0 - 1.9 5.0
Nanmei - - 2.7 -
. Yabukita - - 3.5 -
Kagoshima Sayamakaori - - 32 -
Saemidori - - 2.2 —
Nanmei 1.0 1.0 2.2 1.0
. Yabukita 1.0 1.0 4.6 1.3
Makurazaki Sayamakaori 1.0 1.0 5.0 1.0
Saemidori 1.0 1.0 2.5 1.0

z Classified into five classes: 1 = none; 2 = moderate; 3 = medium; 4 = medium to severe; 5 = severe.
v Data at Miyazaki were obtained by inoculation assay. Others were of natural occurrence in field tests.
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Table 10. Testing for bark splitting injury under artificial freezing conditions (Kagoshima).

Early Nov. Late Nov.
Cultivar Occurrence of Occurrence of Average of  Evaluation for
barl§ splitting Damage index barlg gplitting Damage index ~Damage index  resistancey
injury injury

Nanmei 97 5 68 4 4.5 Low to medium
Yabukita 85 4 37 2 32 Medium
Yutakamidori 92 5 85 5 5.0 Low
Saemidori 87 4 68 4 3.8 Medium
Sayamakaori 73 2 47 2 2.7 Medium
Kanayamidori 52 1 13 1 1.0 High
Okumidori 87 4 48 2 33 Medium

# Damage indexes of the resistant cultivars (‘Sayamakaori’ and ‘Kanayamidori’) and the susceptible cultivar (‘Yutakamidori’)
were set as 1 and 5, respectively. The intervals between average occurrences of susceptible and resistant cultivars were
divided equally, and the range for each damage index (DI) is defined as follows:

Early Nov.: DI1 <66 < DI2 <74 < DI3 < 81 < DI4 < 88 < DI5
Late Nov.: DI1 <37 <DI2 <51 <DI3 <64 <DI4 <78 <DI5

¥ The resistance of each cultivar was graded as follows: 1.0 < High < 1.5 < High to medium < 2.0 < Medium < 4.0 < Medium to

low < 4.5 < Low < 5.0.

Table 11. Disease resistance of ‘Nanmei’ evaluated at NIFTS, Makurazaki.

Anthracnose” Gray blight~ Bacterial shoot blight?
Cultivar s Lesion Number of
v Lesw?n(lirl:ll)m eter Resistance diameter Resistance infected leaves Resistance
(mm) (/m?)
Nanmei 6.1 Medium 3.2 Resistant 74 Susceptible
Yabukita 19.2 Susceptible 11.7 Susceptible 30 Medium
Benifuki 4.8 Resistant 3.5 Resistant 2 Resistant

* Resistance against anthracnose and gray blight was evaluated by wound-inoculation assay.
v Resistance against bacterial shoot blight was evaluated by inoculation assay in a field test.

Table 12. Result of a test for blister blight resistance of ‘Nanmei’ at Shizuoka*.

Index of infected leaves?

Cultivar Year 2008 2009 2010 2011 2012 2013 Resistance

Date  18-Jul 6-Oct 9-Oct 25-Oct 18-Oct 21-Oct 5-Nov
Nanmei 167 125 0 17 0 60 25 Susceptible
Yabukita 17 36 100 0 19 25 50 Susceptible to medium
Kurasawa 100 100 100 100 100 100 100 Susceptible
Okuhikari 8 0 0 42 8 5 0 Medium to resistant

# This test was performed at Tea Research Center, Shizuoka Prefectural Research Insutitute of Agriculture and Forestry.
¥ The data show relative values, with 'Kurasawa' being 100.The data in 2008 and 2009 were calculated using the number of
infected leaves per 100 plants. The data in 2010 and 2011 were calculated using the number of infected leaves per 1 m?

Table 13. Test for resistance against white peach scale.

Cultivar Number of eggs (average + SD) *
Nanmei 6.8+1.9 a
Sayamakaori 16.1+1.8 a
Yabukita 60.1x4.0 b

# Numbers followed by the same letter are not significantly different by Steel-Dwass
multiple comparison test (a < 0.05).
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Table 14. Quality of green tea and SPAD values at NIFTS, Makurazaki.

1st crop
Cultivar
SPAD value* Shape of leaves? Color of leavesY ~ AromaY  Color of liquorY  TasteY Total*
Nanmei 46.3 6.2 6.5 6.8 6.4 6.6 32.3
Yabukita 42.8 5.6 5.3 6.3 5.9 6.1 29.1
Saemidori 44.7 6.6 6.6 6.7 6.9 6.8 33.6
Sayamakaori 49.9 5.7 5.4 6.1 5.7 5.7 28.5
Okumidori 41.1 5.9 5.5 6.6 5.9 6.2 30.1

#Thirty leaves at the third position from the top of shoots were measured using a chlorophyll meter (SPAD-502Plus KONICA

MINOLTA).
v Scores of individual end points were graded on a ten-point scale.
* Sum total of shape of leaves, color of leaves, aroma, color of liquor and taste.

Table 14. continued.

2nd crop
Cultivar
SPAD value* Shape of leaves? Color of leavesY ~ AromaY  Color of liquorY  TasteY Total*
Nanmei 49.8 5.7 5.8 6.3 6.6 5.9 30.2
Yabukita 40.4 5.0 4.7 5.8 6.4 6.1 27.9
Saemidori 45.9 5.2 5.7 6.7 6.1 5.5 29.2
Sayamakaori 48.5 5.7 5.3 5.8 5.3 4.8 26.7
Okumidori 41.2 6.1 5.3 6.1 5.7 5.2 28.3
Table 14. continued.
3rd crop
Cultivar
SPAD value* Shape of leaves¥ Color of leavesY ~ Aroma¥  Color of liquorY  TasteY Total*
Nanmei 43.2 4.4 4.6 5.9 6.9 6.4 28.1
Yabukita 36.4 4.3 4.6 54 6.3 5.1 25.6
Saemidori 43.5 5.5 6.0 6.4 5.6 6.6 30.1
Sayamakaori 45.7 4.8 4.3 5.5 5.1 3.9 23.5
Okumidori 39.6 5.1 5.3 5.9 4.8 59 26.9
4, ZFWEREIC B AL, RRET R 100 & Pseudaulacaspis pentagona Targioni D 5EFH & B O i
L7 a0 BTRL &, —FFA 123, ZFLKH 150 HERIZER. ISBIR, 47:91-95.
THY, RREZ LVENTHL. 2) WAETE. 2014, Fy oML EHEREYE. JATAFF
5. BIHIRITT 3§ HIPUEIEI,  EEEE 5 2 Pk Yy —Fb, 24448
WBRTH L. —H, FBEREOTD HRICITIRPEEH L 3) RMKEEA . TEWRIEA CGRES) HRE . RMOKES
TWhwv, 79738 h 457 52020 L TIEETH (> 74 >), AT (http//www.e-stat.gojp/SG1/
5. estat/List.do?lid=000001172509) , (& 2017-05-01).
6. B ILRRETH D, WIEREIT-FEROTZHFLRI 4) BWKEAD BEOCHHEE . BMWKESR (£
BWTHHEL - WEE BT RRE LDENS. I 4 ), A F 4% (ttp//www.maff.gojp/i/seisan/
tokusan/cha/pdf/cha_meguji_h 2805 pdf) , (& g 2017-
51 FI 3Tk 05.00).

5) BMKESc Frinf - FrEorss - g - SR
1) /KHPFESE. 2003. F#BHIBIFAZ T ah AT LY HEt & BMOKEE (o4 YY), AT ttps/
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Table 15. Quality of green tea in the national trial”.

1st Crop
Location? Cultivar .
Shape oxf Color oxf Aroma* Cplor oxf Taste Total ™ Ratio to )
leaves leaves liquor Yabukita

Nanmei 7.9 8.6 8.5 8.8 8.9 42.6 103.3

(2()Sf‘2‘tf‘g}ﬁ5) Yabukita 9.0 8.0 8.3 8.3 7.7 413 100.0
Saemidori 74 8.6 8.6 9.0 8.4 42.0 101.7

Nanmei 5.8 5.5 7.3 75 7.0 33.2 100.9

(2??21};}073115) Yabukita 6.0 6.1 7.1 7.1 6.5 32.9 100.0
Saemidori 7.3 7.2 6.8 7.0 6.8 35.2 107.0

Nanmei 8.0 8.5 8.7 8.2 8.6 42.0 106.9

(2%}1“12_“5(1)?5) Yabukita 7.1 8.0 7.7 8.3 8.2 39.3 100.0
Saemidori 8.3 9.1 9.1 8.5 9.1 4.1 112.2

Nanmei 9.0 9.1 9.3 8.8 9.3 45.5 101.0

( 20%-1501 5 Yabukita 9.0 9.1 9.3 8.8 8.9 45.1 100.0
Saemidori 9.5 10.0 9.3 8.9 9.6 474 105.1

Nanmei 9.0 8.3 9.0 9.7 9.0 45.0 110.7

(201S?fl-lg2%15) Yabukita 8.7 7.7 7.7 8.3 8.3 40.7 100.0
Saemidori 9.0 9.0 9.3 77 7.7 42.7 104.9

Nanmei 9.3 85 9.8 8.3 75 433 109.5

(20?20%(1)15) Yabukita 7.8 7.0 8.5 7.3 9.0 39.5 100.0
Saemidori 8.3 9.0 8.0 8.3 8.3 418 105.7

Nanmei 9.0 9.0 8.8 8.9 8.4 44.0 108.0

(251%{?%?5) Yabukita 7.3 8.1 8.6 9.1 7.6 40.8 100.0
Saemidori 8.5 8.9 8.8 9.1 9.1 444 108.9

Nanmei 6.3 6.2 6.2 5.4 5.1 29.2 104.7

(20151“5‘52"‘01 5 Yabukita 5.8 5.5 6.0 5.5 5.1 27.9 100.0
Saemidori 6.9 6.5 6.9 5.4 5.9 315 112.9

Nanmei 6.0 6.2 6.6 6.3 6.2 313 95.1

(Z%Iff'f‘%ka) Yabukita 6.4 6.9 6.4 6.8 6.4 32.9 100.0
Saemidori 6.8 7.6 6.7 6.7 6.6 34.4 104.6

Nanmei 7.0 7.6 75 7.0 75 36.6 101.7

(218/11‘(’)’ ?22%1‘1‘5) Yabukita 7.2 7.1 7.2 7.1 73 36.0 100.0
Saemidori 7.3 7.6 7.6 6.8 74 36.8 102.4

Nanmei 9.5 9.3 9.0 7.8 8.5 44.0 104.1

gglgz"?ggrfg) Yabukita 8.0 8.5 8.0 9.3 8.5 423 100.0
Saemidori 9.3 9.3 9.3 8.3 8.8 44.8 105.9

Nanmei 6.2 6.5 6.8 6.4 6.6 323 111

Ootras Yabukita 5.6 53 63 59 6.1 29.1 100.0
Saemidori 6.6 6.6 6.7 6.9 6.8 33.6 1153

» Kanaya, Saga and Nagasaki evaluated tea quality for the 1st and 2nd crops with a uniform criterion. Other institutes evaluated
with different criteria for the 1st and 2nd crops.

v Examination period is shown in parentheses.

x Scores of individual end points were graded on a ten-point scale.

w Sum total of shape of leaves, color of leaves, aroma, color of liquor and taste.

v Value relative to ‘Yabukita’ (= 100).
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2nd Crop
Location? Cultivar Shape oxf Color oxf Aroma® Color oxf Taste* Total” Ratio to )
leaves leaves liquor Yabukita
Nanmei 8.2 8.0 8.1 8.1 9.1 415 109.3
(2§f21tf‘gg‘l5) Yabukita 8.0 7.0 7.8 8.0 7.3 38.0 100.0
Saemidori 85 77 8.6 9.4 8.4 425 112.0
Nanmei 35 3.5 3.5 5.5 5.0 21.0 85.7
(Zé{f‘;%?a Yabukita 45 4.0 45 6.5 5.0 24.5 100.0
Saemidori - - - - - - -
Nanmei 5.4 5.4 5.8 6.5 6.3 29.3 100.4
ool St Yabukita 5.5 48 6.1 68 6.0 29.1 100.0
Saemidori 6.3 5.3 6.4 7.0 6.8 316 108.6
Nanmei 9.0 9.2 9.0 9.0 9.3 45.5 103.4
( 20%}501 5 Yabukita 8.7 8.8 8.7 9.0 8.8 44.0 100.0
Saemidori 9.7 9.0 9.7 9.3 9.8 475 108.0
Nanmei 6.0 7.5 6.0 6.0 6.0 315 86.3
ooty S5 Yabukita 75 65 75 75 75 365 100.0
Saemidori 7.5 7.5 7.5 7.5 75 37.5 102.7
Nanmei 7.5 8.3 7.8 8.3 7.0 38.8 105.4
(20{{20_03(‘)15) Yabukita 7.8 7.0 6.8 73 8.0 36.8 100.0
Saemidori 8.0 8.8 8.3 8.8 8.5 423 115.0
Nanmei 8.3 8.1 8.1 9.1 8.6 423 108.3
Cota s Yabukita 79 8.0 79 79 74 39.0 100.0
Saemidori 8.6 8.9 8.5 8.3 8.5 42.8 109.6
Nanmei 4.2 4.2 44 47 5.0 22.5 102.3
(201518-g2ao1 5 Yabukita 4.2 3.6 4.4 5.1 4.7 22.0 100.0
Saemidori 4.8 40 49 4.2 4.2 22.1 100.5
Nanmei 3.8 3.6 4.1 4.1 43 19.9 101.3
(21(\)If1g?522(1)k115) Yabukita 40 3.3 3.8 4.4 43 19.6 100.0
Saemidori 4.4 4.6 4.8 4.8 4.6 23.1 117.8
Nanmei 6.5 6.9 6.3 6.4 6.7 32.8 104.1
(21(\)/11‘5’ ?22%1‘1‘5) Yabukita 6.5 6.6 6.1 6.2 6.1 315 100.0
Saemidori 6.8 71 6.4 6.2 6.6 33.0 104.8
Nanmei 85 10.0 9.0 10.0 9.5 47.0 125.3
(ogoSiine Yabukita 70 70 75 85 75 375 100.0
Saemidori 8.0 10.0 9.5 9.5 9.5 46.5 124.0
Nanmei 5.9 5.8 6.3 6.3 6.1 30.4 111.0
oires Yabukita 5.2 47 5.8 59 5.9 27.4 100.0
Saemidori 5.6 5.7 6.7 6.4 5.8 30.2 110.1
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Table 16. Chemical components of unprocessed tea in the national trial“

1st crop 2nd crop
Location # Cultivar Total Free Total Free
nitrogen amino Caffeine¥ Tannin¥ NDF¥* nitrogen amino Caffeine¥ Tannin¥ NDF¥*
content? acidsY content¥ acidsY

Nanmei 4.8 2.5 2.6 144 21.9 3.5 0.6 2.6 18.2 27.1

Saitama .
(2012 - 2015) Yabukita 44 2.0 3.1 15.7 215 3.2 0.3 2.4 20.0 274
Saemidori 4.7 2.5 2.8 14.5 22.2 32 0.3 2.1 18.3 28.9
Nanmei 5.8 3.9 31 6.3 16.8 4.0 1.2 2.3 16.9 24.2

Shizuoka .
(2011 - 2014) Yabukita 5.4 3.0 34 7.7 17.5 3.8 0.5 2.4 19.1 24.5
Saemidori 5.9 39 33 6.7 16.4 3.8 0.5 2.1 18.6 25.1
Nanmei 6.3 4.4 2.7 9.5 18.3 4.1 0.9 2.6 13.6 25.9

Mie .
(2013 - 2015) Yabukita 5.7 3.4 2.8 114 19.3 4.1 1.2 2.5 12.7 26.0
Saemidori 6.4 4.6 2.6 9.0 18.7 4.2 1.2 2.4 12.5 25.9
Nanmei 6.8 5.7 2.9 6.1 15.9 4.7 2.0 2.5 14.9 21.1

Kochi .
(2012 - 2014) Yabukita 6.2 4.5 3.0 6.9 16.8 4.5 1.6 2.8 17.5 21.0
Saemidori 6.7 53 3.0 6.5 16.0 4.9 2.2 2.7 15.0 21.2
Nanmei 6.4 4.6 2.7 11.1 17.3 4.6 1.7 2.8 15.6 219

Fukuoka .
(2012 - 2015) Yabukita 5.8 3.9 2.7 12.3 19.0 4.6 1.8 2.8 16.9 21.8
Saemidori 6.1 4.3 2.6 13.9 19.2 4.9 2.1 2.8 15.7 21.6
Nanmei 5.8 3.7 2.3 8.0 18.4 4.4 1.2 2.8 18.7 21.4

Saga .
(2011 - 2015) Yabukita 5.1 2.2 2.3 8.3 20.1 4.0 0.5 2.5 20.1 23.7
Saemidori 5.9 35 2.6 7.1 17.9 4.6 1.1 2.8 20.4 21.2
Nanmei 5.7 4.4 2.6 10.6 19.0 4.4 0.8 3.2 18.2 20.5

Nagasaki .
(2011 - 2015) Yabukita 5.8 4.1 2.8 11.1 184 4.2 0.6 31 19.4 214
Saemidori 6.3 4.7 2.9 10.6 16.6 4.5 1.0 3.0 17.5 20.6
Nanmei 6.2 4.8 33 13.0 16.4 5.1 2.4 33 17.5 19.1

Miyazaki .
(2010 - 2015) Yabukita 6.1 4.5 33 14.1 16.0 5.0 2.4 32 17.8 19.2
Saemidori 6.0 4.3 3.3 13.5 16.8 5.0 2.4 3.2 17.0 19.3
Nanmei 6.1 4.9 2.6 6.0 16.5 4.8 2.3 2.6 15.1 20.6

Kagoshima .
(2012 - 2015) Yabukita 5.9 4.0 2.6 6.6 18.8 4.3 14 2.7 17.8 21.5
Saemidori 6.1 4.5 2.8 6.4 17.4 4.6 2.2 2.6 15.4 21.2
Nanmei 5.9 4.1 2.4 115 13.2 4.2 1.2 2.6 18.9 20.8

Makurazaki .
(2012 - 2015) Yabukita 6.0 39 3.0 11.9 11.9 3.8 0.5 2.5 21.4 225
Saemidori 6.2 4.5 2.7 11.0 12.3 44 1.0 2.6 19.5 21.2

» Examination period is shown in parentheses.
v Average values of dry-matter content (%) calculated by near-infrared reflectance spectroscopy.
* Neutral detergent fiber.

www.maff.gojp/j/kanbo/saisei/honbu/pdf/05-02tyapdf) , Saba, A. Nesumi. 2013. Use of marker-assisted selection
(&R 2017-05-01). to develop a new tea cultivar, 'Nanmei', resistant to

6) HME—. 2006. DNA~Y—% —OF v HREANDOFHIZ mulberry scale. Proc. 5th Int. Conf. O-CHA(Tea) Sci.
B5 2 05E, B3RSt geirsity, 5: 113-155. PR-P-30.
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Fig. 3 Young shoots of ‘Nanmei’ around harvest time.
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Fig. 4 Ayoung shoot of ‘Nanmei’ at first crop.
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