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Correlation Analysis of Phenotypic Characterization of Cultivated Tiger
Nuts (Cyperus esculentus) in China
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WANG Xirui!?, CHEN Yaping', LI Meiru!, WU Guojiang'*
(1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2. University of Chinese Academy of Sciences, Beijing 100049,

China)

Abstract: Tiger nut (Cyperus esculentus) originated from the Mediterranean Coast in North Africa. It is a special
oil crop that stores oil in tuber tissues. In order to popularize the cultivation of tiger nut, it is urgent to study the
basic biological characteristics of cultivated tiger nut lines in China. Therefore, the germplasm lines from the main
planting areas of tiger nut in China were collected. After field planting, some characters of tuber and plant and
their correlation among lines were compared and analyzed. According to tuber size and tuber shape, these
cultivated tiger nut lines could be divided into three basic types, namely long tuber, big tuber and round tuber.
Under the field planting conditions, the flowering rates of each lines ware very few, and there was no significant
difference in the number of tuber buds and tuber rings among these lines. However, these three types of tiger nut
have great differences in oil content, leaf and plant morphology, and tillering characters. The leaf length-width
ratio was significantly positively correlated with the tuber height-width ratio, but the correlation between leaf
morphology and tuber oil content was not significant. These would provide important reference for field planting
and variety breeding of tiger nuts.
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T ¥5 & (Cyperus  esculentus) X% J& % R (tiger
nut). VR, BREF. FEHZES, BTUHER
(Cyperaceae) Vb W8 2 4F 4 Cy FLAKEY, WA 1T RE
SETEM T AEAR(S.1 Myn) VR T30 i i 75 5 R
IRHRETFH(C. esculentus var. sativus)ELJE T A4 X
b > SO TR S /T B U B < Y s P =
TERR Y A FB SR IR0 356 70 1 X #8AE hA 261,
TELNAE P DA ZER bk NS, WE 1 a2k
TEPHR: , A2 H AT ORI ME— BRI FE B 2528 B
SN B IR AR WP BT B8 EAE 25% A1,
HHVH K 20% o T P LI T 107 R 2H 2 5 RO e 4
FoHER KT 65%, HE ARSI ER E, &
A 05 A FH 1,

FEFRHE, W95 TR R T 1952 4 H b ERFAR A
Yt FE AL s A e ARG D3R S D 2, T
1960 = MNERANFNE 5 3 HAF L, B F=14 500 kg
PAEo btEe 70 EAR, AEREE S| 7 ORRI RIS S,
i AP E RO iP5 S Rl R A 5, A
KEZ=F P dbs . R, Wi . WG,
R, T B AT RS N AR A2

ST 30 A i R R IR TR, ok
AR FRAE (4 MR M 25 4 1 B R K1 (2016—2020
)Y AR BOE L X RV HE T R Y S, DL
R S5 A6 RN 3 0 1 B R R . Dy T M
W RARRE B M AR, A X IS TR A
HEAT R IEAR 73 M o AW 0 W 1 [ P S v &2
i RIEAT T ZAE KRB RL, i 7R
AR EER IR 2 T 3 ANFEARRA . 5
ThE 1 b SRR RS AR O B AR AR MR S o B Ry
P, X T E M TAER MM R SR, D&
K H A= b B &R B 0 55 7 THER B A B 1
ZEME

1 BRI

1.1 MR

ME IR Y5 5.(Cyperus  esculentus) i 5
3L 33 4, EBRRIGH SONER ) T VbR . FEA
WEy 4 A FAE S A LA 5 /NMXTEAN 5.0 mx
4.0 m, 1THEN 30 cm, #KFEA 25 emo 3EPPETIEA
HLAE 30 000 kg/hm?, 7E 6 A _FAJF1 8 A A4 AliE
1 RG*18%E AN, 300 kg/hm?). BRHL 2~3 X,
HREBE 5~6 Ik, RIS E 24T 54 HE

1.2 M A REMKERNE

THBERWIE® H EA), 3 AR A)EM F.
WA REAEE, Sk RE 12 Fritis
SrBE, BRI & A R e (— MR T 2
10 co) FH-K (A L5 B W), SRR 3 4
=

1.3 SEERRES = E

T 10 H BN EE L (0.5 em i Vb %
), AR KNS RARCEE 1 R HEB 2 H)-
AN 3 ), I A0 KL, FRBRZERBENLBE 6 K
P2k, A bs R RO & BE(H, Ti2F 582807 1)
TeJE(D1, BRErh # g G k) AR RE (D2, e i b [
(53] JE) P B AL ) o 5 B 100 REHRZERET, I 1R
=, 3MEH.

1.4 EHENE

MPGHRELEBREY L, WMESKENT
10%, FRHL10~20 g k25, f /| mq-one & A% HEIL
P ML & e~ 7, Minispec)Il & &, 6 4
HE,

1.5 HAESHT

KM Excel 2010 B AT #dlm b2, 11512
{E (Average). FrifEZE(Stdev). #HIK &% (Pearson) [z
ARG 4T

2 SR

FRYE 5 G5 RZEIEASFI RN, L 3 a
Pt JG 1A P, FRATIG R FIFRHE Y 33 AN i
RN 3ARE, HIKERLL, 5 M R). KRB, 9
AN R)VFERLNR, 19 M5 R)GEE 1), HEEZEME A
KEBA A& 4~5 1, FREEZN 1~3 40K 1), HEk
FEAED (B 1: A) o IXEEPRIRTE 5 R BB E S,
ERA MRS, KAMEmE, H
TEAS AR B A A7) BEREVE S5 AE 5 R (A A7 AE 2 &
HER.

2.1 RERES. KNS HEER

3 PSR 7S SRR SN W 2: Ao K
R ZE B ACRDIREHAIR BRI ORI H 22RO,
IR BRTZERINIE ;[ B 220 R B B [ BRTE -
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Table 1 100-tuber weight and oil content of tubers of Cyperus esculentus lines

% Line FKF Origin T Ri BT & 100-tuber weight (g) &7l Oil content /%  Z23A%{ Number of ring %[ Number of bud
L6 JL7* Liaoning 51.72+5.16¢ 26.16£091a 4.8+£0.6a 23+1.2a
L14 zF Yunnan 49.05+4.34¢c 26.44+1.30a 4.7+0.6a 1.7+1.0a
L13 L7 Liaoning 48.05+3.92¢ 24.224+0.72a 4.8+0.4a 1.9+0.8a
L12 Z# Yunnan 47.19+3.24¢ 22.39+2.30a 4.5+0.5a 2.1+1.0a
L19 b5t Beijing 4334+3.42¢ 28.34+2.13a 4.6+0.5a 18+1.2a
FH Ave 47.87+3.05¢ 25.51+2.27a 4.7+0.6a 2.0+1.0a
B4 Jb5 Beijing 143.68+7.14a 15.90+1.57b 47+07a 21+1.1a
B63 FriE Xinjiang 141.69+5.29a 15.40+1.17b 4.9+0.8a 2.5+1.2a
B3 B Xinjiang 135.91+8.44a 14.65+2.34b 4.8+0.8a 1.9+£0.9a
B2 Vi ¥ Henan 134.72+7.48a 16.20+1.67a 4.6+£0.9a 2.1£0.7a
BI6 ¥4 Xinjiang 126.56+5.22a 15.40+1.19b 49+0.7a 1.7+13a
B9 1175 Shanxi 125.28+2.35a 16.10+1.82b 4.8+0.7a 2.1+1.1a
Bl4a Ji# Henan 118.47+8.89a 15.30+2.39b 4.7+0.6a 2.2+0.9a
B14b Ji % Henan 109.97+6.03a 19.79+2.16ab 4.8+0.9a 23+1.4a
B7 FT## Xinjiang 109.85+4.45a 16.65+1.45b 4.7+0.7a 1.7+£0.7a
P Ave 127.35+12.71a 16.19+1.58b 4.8+0.8a 2.1+1.1a
R25 1175 Shandong 88.20+£3.20b 28.19+£0.77a 4.8+£0.5a 1.9+1.1a
R18 ¥4t Hebei 86.22+1.48b 22.12+1.07a 4.7+0.5a 2.0+1.3a
R1b /4t Hebei 84.37+4.44b 28.26+1.10a 4.8+0.4a 2.1+1.1a
R17 %73 Xinjiang 83.46=1.75b 26.27+181a 4.8+0.5a 2.040.8a
R8 /4t Hebei 83.36+2.10b 26.38+£0.92a 4.7+0.4a 2.1+0.9a
Rlc /4t Hebei 82.48+5.15b 26.69+2.08a 4.7+0.3a 1.7+£0.8a
R9 1174 Shanxi 82.04+5.54b 27.00+£0.74a 4.8+0.6a 1.6+1.6a
R4 " Hunan 81.77+£6.35b 26.12+£1.59a 4.8+£0.5a 23+1.2a
R22 W1t Inner Mongolia 81.53+5.63b 27.75+1.59a 4.7+0.6a 1.9+1.0a
R2 1174 Shanxi 80.71+5.73b 26.24+1.37a 4.7+£0.4a 2.1+£1.0a
R24 13T Beijing 79.88+2.65b 26.28+1.60a 4.8+0.5a 1.8+£0.9a
R20c b Liaoning 79.77+2.95b 27.22+1.38a 4.7+0.4a 1.6+1.2a
R16 #id# Xinjiang 79.37+3.30b 26.28+1.44a 48+0.6a 1.8+0.9a
R15 Ji# Henan 79.36+2.35b 27.00£1.13a 4.7+0.3a 2.1+1.0a
R11 iR Hunan 77.82+4.04b 27.10£1.63a 4.8+0.5a 2.1+1.2a
R26 WL Hubei 77.59+2.69b 25.88+0.90a 4.6+0.6a 1.9+1.2a
R10 J65 Beijing 77.45+3.38b 27.40+1.05a 48+05a 1.940.9a
R7 B Xinjiang 77.04+4.24b 26.09+1.21a 4.6+0.5a 1.9+1.6a
R20b L7 Liaoning 76.35+1.01b 26.59+1.66a 4.6+0.4a 1.8+1.1a
P15 Ave 80.99+3.22b 26.57+1.29a 4.7+0.5a 1.9+1.1a

I FIHE F AN R B R Z R R (P<0.01). &I,

Data followed different letters within column indicate significant difference at 0.01

KLY 5 REZEP I R R AN, /T 60 g,
TR i R ET R E KT 100 g, FRLEL ) R
ZEERBREAN 70~90 g (K 1), IELES: 3 a Ffh
TR, FRATRIUA I & RIS EAE, Kk
RS MERRCNT 20%), 1R AR S RS
HEHET 20%, HPFYWRT 25%. HE2RRAK
B 2 E R S i (A R RO, A
KEHN 0.249.

TSGR RN T L 22 R SR i PR

level. The same is following Tables.

T 0.5 em FLARTHM L% S5, BEHLBkIESEE, fRYE
HARNET R 3 NS 1 J(R) 5B 2 ()
I 3 (e B RN | ZHZEME M) % (5
KEAE, DI). E(EKEAER LR EER/NER, D2)
(B 1: B) R H IR RRER (R 2), (1) KRARFR
KB S RPN R FERRRT 2 em, T ERLEY 5 R
1.5~1.9 cm, [R5 Ko 7Y /ORI i R 2 57 B 3
(2) HERFHB KA B P =25 1) 5 AN AR T 1.3 em,
T KR YA G R 28 i R ) 56 KT 1.6 em, K
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K1 REHESE SRS . A REAERKMISERDIE, DOEIORITTEER ORI, B: Britthzs, §ikon 2848 Jom A BN I AL

Fig. 1 Flowering of Cyperus esculentus in the field and tuber morphology. A: Cultivated tiger nut rarely bloom when growing in the field, red arrows indicate

flowering plants and its enlarged view; B: Fresh tuber, arrows show shape of stem ring and the measurement sites of tuber height and diameter.

KTy KA A o 75
Long tuber (L) Big tuber (B) Round tuber (R)
A
B
C

B 2 B EREAERIES. A BB, R =2 cm; B: HEHRIEE:;

C: 7B /BHAETRES .

Fig. 2 Tuber and plant morphology off Cyperus esculentus. A: Tuber morphology, Bars=2 cm; B: Plant morphology; C: Tiller/stubble morphology.

B SRR R 22 F R (3) KRR R T
P BA KM 5 LR T 1.8), BRI S R 15
B L1 1% (0.83~1.03), KR 5 2 iy 5 LU Az F-Kopi
AR Rz 0], HARLIX R (4) LR
b S B JL R, Gt Stk E, 3 A28
MEFREE. 3 FREMIP BRI 2 FHEEHAT
TEFAAIZE 5(F 3). M RER 3 FHEETRARBI K,
ZAHM, BHEASIE . MPERZESHESSE 1
8 E N AR | ) EPS R T E A EPS
2B 5 9-0.460 F10.450.

22 EHEEESR

B TS A AL, 3 SRR TS R R
A B SM AR ERE 2:B,0):(1) K
b B R IR 73 BE AT AR/ R e/ RO E.
L, FEAREEAR LRIV R (2) R BRI 1)
Y BERRITVE IR . M A KT 5 BURIHOIR, B4k
PRESRIUN 808 (3) Kk AR iR 7 BEAY USR5
REIA TR T 5 Bk T 2 B) o FEAK i 95 IR
I, BB S B AR I SR H T IX 3 R
RURERR ) 2 BEAY AR . KORLAY o R BE A A AR
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rh, AR BHEMRRINE BN X Y5 T AR 2
MR BRI, Sk B — g )
Bis WL LA I s P T

23 HATEERER

3 FSRAL IS SRR RS AR BN E
5o B3 ARSI 75 EAT 1~6 AL R
TREMKIELL, SRR, (1) FHRARKH A
2950 80 cm, KKLALIH A BER T RO AHRE SR A,
HERANLZE, 55 2~6 KB 72 &Y A] ) 2 57

2 OB ER RN | HREBES

Table 2 Tuber morphology of Cyperus esculentus lines at grade I

WARE; () KKK AR 58 REARIE,
HEZR TR A IERE: Q) KRR AR
TELLERK, AMRBLE RIS, BRI A R K58 b
B/

2.4 REFM fr EETHATEARE AR M

PP THRZEINEA R, RIOVKRIE B
WEE, ARMERE. R, s En K
WRAMRKEKA . N T HEHRERS S /RS
AR BA AT, W 7 RZET AR bRk 2

o = = 4% o %

i A it ey
L13 2.41+0.23s 1.31+0.09b 1.12+0.12b 1.85+0.18a 1.18+0.08a
L6 2.26+0.13a 1.25+0.06b 1.01+0.10b 1.81+0.16a 1.25+0.10a
L14 2.24+0.40s 1.14+0.11b 1.05+0.07b 2.01+0.60a 1.09+0.10a
LI12 2.22+0.22s 1.24+0.16b 1.00+0.13b 1.83+0.40a 1.25+0.24a
L19 2.16+0.17s 1.20+0.10b 1.04+0.07b 1.80+0.21a 1.16%0.10a
FY) Ave 2.26+0.09 1.23+0.06 1.04+0.085 1.86+0.08 1.1940.07
B3 3.02+0.32a 1.76+0.08a 1.57+0.13a 1.7240.22b 1.13+0.06a
B16 2.76+0.17a 1.78+0.07a 1.58+0.10a 1.55+0.13b 1.13+0.07a
B63 2.74+0.23a 1.69+0.13a 1.45+0.11a 1.64+0.25b 1.17+0.08a
B4 2.74+0.18a 1.81+0.10a 1.54+0.11a 1.52+0.17b 1.18+0.08a
B9 2.57+0.20a 1.80+0.14a 1.62+0.09a 1.43+0.14b 1.11+0.05a
Bl4a 2.48+0.22a 1.80+0.13a 1.55+0.21a 1.39+0.10b 1.16+0.09a
B7 235+0.15a 1.80+0.11a 1.55+0.12a 1.31+0.12b 1.1740.17a
B2 2.26+0.11a 1.85+0.07a 1.49+0.13a 1.2240.08b 1.25+0.14a
B14b 2.15+0.09a 1.82+0.06a 1.56+0.12a 1.18+0.08b 1.18+0.08a
I Ave 2.56+0.28 1.79+0.05 1.55+0.05 1.44+0.18 1.16+0.04
R18 1.87+0.10b 1.83+0.14a 1.59+0.13a 1.03+0.06¢ 1.16+0.08a
R17 1.82+0.17b 1.78+0.04a 1.58+0.07a 1.03+0.10c 1.12+0.06a
Rlc 1.74+0.10b 1.86+0.05a 1.30+0.17a 0.94+0.07¢c 1.38+0.14a
R7 1.73+0.11b 1.76+0.13a 1.34+0.10a 0.99+0.12¢ 1.31+0.04a
R9 1.72+0.10b 1.75+0.10a 1.37+0.09a 0.99+0.08¢ 1.2940.05a
R11 1.71+£0.07b 1.74+0.06a 1.36+0.10a 0.99+0.07¢ 1.28+0.11a
R26 1.70£0.13b 1.77£0.05a 1.27+0.12a 0.96+0.10c 1.34£0.07a
R1b 1.70£0.11b 1.80+0.15a 1.60+0.14a 0.95+0.10c 1.13+0.08a
R16 1.69+0.17b 1.79+0.07a 1.38+0.19a 0.94+0.11c¢ 1.31+0.14a
R4 1.69+0.15b 1.78+0.10a 1.25+0.08a 0.95+0.12¢ 1.43+0.16a
R10 1.68+0.16b 1.66+0.12a 1.36+0.06a 0.95+0.07¢ 1.25+0.07a
R24 1.68+0.06b 1.75+0.05a 1.41+0.08a 0.96+0.05¢ 1.24+0.08a
R20c 1.68+0.05b 1.70+0.04a 1.30+0.11a 0.99+0.04c 1.31+0.11a
RS 1.65+0.09b 1.79+0.10a 1.28+0.08a 0.93+0.09¢ 1.40+0.16a
R2 1.63+0.13b 1.74£0.09a 1.32+0.10a 0.940.11¢ 1.32+0.13a
R25 1.61£0.11b 1.80+0.05a 1.50+0.08a 0.90+0.08c 1.20+0.08a
R15 1.57+0.16b 1.89+0.26a 1.60+0.14a 0.83+0.14c 1.19+0.20a
R22 1.57+0.08b 1.78+0.05a 1.43+0.08a 0.89+0.06¢ 1.24+0.05a
R20b 1.52+0.03b 1.60+0.06a 1.30+0.09a 0.96+0.04c 1.24+0.12a
F Ave 1.68+0.08b 1.77+0.07a 1.40+0.12a 0.95+0.05¢ 1.27+0.09a
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Table 3 Tuber morphology of Cyperus esculentus lines at grade 1T

T =i/ Height i KHEAE Maximum f/NHE & Minimum H/D1 D1/D2

Line (H, cm) diameter (D1, cm) diameter (D2, cm)
L13 1.89+0.16a 1.18+0.08b 1.00+0.09b 1.61+0.16a 1.19+0.09a
L6 1.74£0.08a 1.10+£0.03b 0.92+0.11b 1.43+£0.07a 1.21+0.20a
L14 1.73+0.10a 1.10+0.10b 0.94+0.050b 1.58+0.15a 1.16+0.08a
L12 1.82+0.11a 1.05+0.11b 0.91+0.05b 1.74+0.16a 1.15+0.08a
L19 1.92+0.12a 1.03£0.06b 0.91+0.06b 1.87+0.20a 1.14+0.70a
P Ave 1.79+0.14 1.09+0.06 0.94+0.04 1.65+0.16 1.17+0.03
B3 2.24+0.12a 1.69+0.08a 1.48+0.07a 1.33+£0.05b 1.14+0.04a
Bl16 1.63+0.08a 1.52+0.07a 1.25+0.08a 1.08+0.03bc 1.23+0.03
B4 2.19+0.18a 1.59+0.18a 1.41+0.10a 1.41+£0.27b 1.12+0.08a
B9 2.16+0.13a 1.53+0.05a 1.36+0.07a 1.42+0.12b 1.13+0.04a
Bl4a 2.03+0.13a 1.45+0.08a 1.29+0.10a 1.40+0.17b 1.13+0.04a
B7 1.77+0.13a 1.54+0.13a 1.41+0.24a 1.16+0.14b 1.11+£0.11a
B2 1.89+0.06a 1.56+0.07a 1.38+0.07a 1.22+0.05b 1.13+£0.09a
B14b 1.81+0.21a 1.62+0.13a 1.38+0.14a 1.13+£0.20b 1.18+0.13a
T3 Ave 1.98+0.21 1.55+0.07 1.36+0.08 1.29+0.14 1.15+£0.04
R18 1.45+0.09b 1.54+0.10a 1.37+0.09a 0.94+0.09¢ 1.13+0.09a
R17 1.46+0.15b 1.52+0.07a 1.39+0.08a 0.96+0.12¢ 1.09+0.07a
Rlc 1.48+0.07b 1.56+0.06a 1.31+0.16a 0.95+0.05¢ 1.20+0.14a
R7 1.42+0.14b 1.63+£0.07a 1.38+0.04a 0.87+0.12¢ 1.18+0.05a
R9 1.46+0.04b 1.49+0.09a 1.26+0.10a 0.99+0.13¢ 1.19+0.09a
R11 1.35+0.13b 1.39+0.10a 1.16+0.11a 1.00+0.16¢ 1.20+0.17a
R26 1.42+0.09b 1.47+0.06a 1.21+0.13a 0.97+0.09¢ 1.22+0.11a
R1b 1.33+0.15b 1.40+0.07a 1.25+0.10a 0.95+0.10c 1.13+0.11a
R16 1.43+0.06b 1.48+0.12a 1.26+0.13a 0.97+0.09¢ 1.19+0.09a
R4 1.50+0.12b 1.46+0.06a 1.19+0.11a 1.03+0.11c 1.23+0.10a
R10 1.44+0.04b 1.48+0.10a 1.27+0.11a 0.98+0.07¢c 1.17+0.08a
R24 1.44+0.05b 1.55+0.06a 1.26+0.09a 0.93+0.04c 1.23+0.11a
R20c 1.45+0.08b 1.55+0.07a 1.34+0.07a 0.94+0.09¢ 1.16+0.08a
RS 1.42+0.15b 1.48+0.05a 1.24+0.10a 0.96+0.12¢ 1.20+0.13a
R2 1.54+0.11b 1.46+0.09a 1.32+0.06a 1.05+0.12bc 1.11+£0.09a
R25 1.30+0.16b 1.44+0.07a 1.29+0.06a 0.91+0.02¢ 1.12+£0.09a
R15 1.46+0.13b 1.52+0.06a 1.32+0.07a 0.97+0.11¢ 1.15+£0.07a
R22 1.28+0.09b 1.45+0.10a 1.30+0.13a 0.89+0.09¢ 1.13+£0.08a
R20b 1.41£0.07b 1.44+0.06a 1.22+0.05a 0.98+0.06¢ 1.18+0.06a
P15 Ave 1.42+0.06b 1.49+0.06a 1.28+0.06a 0.96+0.04c 1.17+0.04a
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Fig. 3 Comparison of leaf morphology of Cyperus esculentus. L: Length; W: Maximum width; 1: The longest leaf; 2: The second longest leaf; and 3 to 6 so on;

L: Long tuber line; B: Big tuber line; R: Round tuber line. Different letters upon column indicate significant difference at 0.01 level. The same is following Table.

R 4 WIS E P R R ZOY TR bR R A5G R 4

Table 4 Correlative coefficient in main morphologic indexes of tubers and leaves in Cyperus esculentus

845 Index IH/ID1 ID1/ID2 ITH/1ID1 1ID1/1ID2 L1/W1 L2/W2 L3/W3
IH/ID1 1.000 -0.534 0.929 —-0.076 0.592" 0.611™ 0.708"
ID1/1ID2 1.000 —0.441 0.529 -0.215 —0.251 —0.352
IIH/1ID1 1.000 —0.172 0.631"" 0.648" 0.694™
1ID1/1ID2 1.000 0.016 0.023 —0.065
L1/Wl 1.000 0.877 0.834
L2/wW2 1.000 0.920
L3/W3 1.000

I 55 1 BRI 58 2 JHZE; *+: P<0.01,

I: Grade 1 tuber; II: Grade 2 tuber; **: P<0.01.

53 MRS SR EZX

Table 5 Main differences among three types of Cyperus esculentus

JEbR Index A% Long tuber KHi% Big tuber [ k% Round tuber
HLZEI 4 Tuber morphology KA BKIE Oblong BRI, HEEKIE Oval, ovoid  BRJE, JE[ERIE Oval, near sphericity
YeZER B % Tuber color Fi s Brown Fit Brown kit / B 5 Brown/black
P25 58 EL(EE 1 2%) Tuber height/width (grade 1) 1.8~2.0 1.0~1.7 0.9~1.0
HeZE & A Tuber oil content /% >20 <20 >20
2 EORCT B 100-tuber dry weight (g) <60 >100 60~90
ML Plant type %% Compact X Semi-compact 434 Dispersion
KL% Leaf length and width B A/ The smallest width K The biggest B FEROR Large width
T KK i EE Length/width of the longest leaf  #% K The biggest J& o Middle /> The smallest

R JEZS Leaf type .5 Upright % .57 Upright % T3 Easy to droop
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