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Abstract: [Objective] To select excellent varieties of C. illinoensis which are suitable for cultivation in
Hunan Province, 30 new Carya illinoensis varieties already planted in Hunan Province , were evaluated accord-
ing to comprehensive assessment. [ Method | Eight indexes, including yield, seed transverse diameter, seed lon-
gitudinal diameter, fruit shape index, seed shell thickness, 100—seed weight, kernel yield and kernel oil yield
of C. illinoensis trees aged 9-10 years were determined.The fatty acid compositions of different varieties of oils
were analyzed by gas chromatography, and finally the comprehensive evaluation was made by principal compo-
nent analysis. [ Result ] There were significant differences in yield , seed morphology, kernel oil yield and fatty
acid composition per plant among the 30 C. illinoensis varieties.The yield per plant was 6-25 kg/plant, and the
yield per plant of ‘Wichita’ , ‘Choctaw’ , ‘Pawnee’ and ‘Western’ reached 20 kg/plant. ‘ Imperial’ has the
largest 100—grain weight, which was 562.65 g heavier than that of the cultivar with the smallest 100—grain
weight.The shell thickness of 30 C. illinoensis varieties ranged from 0.70 mm to 1.29 mm, with an average val-
ue of 1.02 mm, all of which were easy to take kernels.The longitudinal diameter and transverse diameter of
seeds of ‘Tejas’ and ‘Mahan’ were the largest, while those of ‘Apache’ , ‘Elliot’ , ‘Native’ and ‘Brake’
were generally smaller than those of others.The fruit shapes of ‘Sioux’ , ‘Demas’ , ‘Shawnee’ , ‘Grapark’
and ‘Mahan’ were long—narrow, that of ‘Elliot’ was nearly round, and those of others were oval.The kernel
yield of C. illinoensis ranged from 41.41% to 65.15% , with the highest being ‘Pawnee’ , while the kernel yield
of ‘Kanza’, ‘Shawnee’, ‘ Chichasaw’ and ‘Huangshan No.1’ were lower than those of others.The oil yield of
30 varieties ranged from 54.36% to 67.38% ,among which the oil yields of ‘Wichita’ , ‘Imperial’, * Pawnee’
and ‘Jinhua’ exceeded 65%.0leic acid was the highest fatty acid, followed by linoleic acid, palmitic acid,
stearic acid, linolenic acid and arachidic acid.The content of unsaturated fatty acids in C. illinoensis oil was
80.16%-90.24% , among which monounsaturated fatty acids (oleic acid) accounted for the largest proportion ,
and the relative content was 60.09%~-76.42%. According to principal component analysis and comprehensive
evaluation of 14 economic characters of different varieties , it was found that C. illinoensis ‘ Pawnee’ , ‘imperi-
al’, ‘Jinhua’ and ‘Choctaw’ had the highest comprehensive scores. [ Conclusion | C. illinoensis ‘Pawnee’ ,
‘Imperial”, ‘Jinhua’ and ‘Choctaw’ are not only suitable for making edible nuts, but also for extracting oil
and fat, with early fruiting property , which is suitable for popularization and application in Hunan Province.Al-
though the yields of’ ‘Apache’, ‘ Elliot” and ‘ Native’ are low at present, they can all grow and bear fruit nor-
mally, and their related indexes such as yield, pollen quantity and disease resistance need to be observed , they
can be used as pollinators , rootstocks or research materials.

Keywords: Carya illinoensis ; economic characteristics ; oil content;fatty acid

(#F 5 38 T 5E LB (Carya illinoensis ) 44 3¢ FE IIAZBE R I BE AR RICE SR8, 1
TN G , S — ol b S0P I SR, b 2 AL RN 07 PR 5 e 5 e, LA AR AR AL [ e 25 DR AR ™ 352 1
RARARIE i R, AS B, ] M D A S A I8 e WL B, 7 L DX 28 5 i RS VESR BRI SG BN & A i
HATEEAR ] o W52 AR R Dy s A& K T 35 SR R B, RN T 9 W 2R 4 7 3% 50 JT/kg . [T
BT 2t Ji 135 LU A B A I 77 b 7 2 75 78 LT U, 17~ 18 {20032 ¥ ol 55 1) 3 IR 38 408 S g ol 20 H 4
JUIRYTR AR T e B SR e TR S HEE TS LA R TR A AR, ELE 1926 4R
BTG T 56— S BB 5 1 R0 AR, Z 5 Bl A b p bR e 00 g 2 Aol )2 B T 20 T 22 30 4F
AR SO AFARHEAT T E] Wi Itk 1 51k AT, B REAS 1R A A A2 1 5 25 5200, oMl id w i g R 1-2 4 )5



o4 1 JH S A5 A 30N SE LR Al Rl 2 BE PR LU 20 B - 809 -

TR as R BRI RS R 10 5 F A, 25 5B 3K 50~70 4, H Fi 3k B #72 LLAZ Bk FR oA IX 36 3=
BB T AL 24° ~ 40°RY WV TTIE Il P 48 55 22 N8 0, AN [R) Y 2 35 06 A [v) 3 X ) 98 5 1L A Ak
A KRR E RSB HRIR AR UEAT T AR SC AR T , 1) A0 20 A8 AR Ay FREISVRD S AR % B R VTR
PR AT VLA 48 03 10 70 LLAZ MK it A 2R 52 T REAE DA R 54 b 1 A 23 7 1 TR AL T AR OGRS . K
AR5 LLAZ K St BT g v g 1R 20 B — 35, G5 1 U ol R 0 /IR R R TR S0 3 R s el 7R s
R | S0 JBR PR R AL A R, ELAS ] iy X AS [) i £ 9852 LU A2 R Tl S U7 1 5 e A A f 3 25 Sl 3
TSI BE R A KR RS B R DA K 105 TR 2 B S 8 A, AN [R)48 00 0 6 8 7 3 B 2 b 1 5k
s, AR T ARG (R B8 (AR ST DDA s L e 8 2 5 | B e LA B 1) e 48 2 — 10, LA 2 A4
iy RIS 0 B SE LA B FP AR AR SR H R I A R R R, 32 R A A B
T AN KA, A 0 1 1 3 B SR A Bl TR I A 4 3 A T RRURI AR I 22 41 1) & Je LA KR GRS 1) 1
Ak, R 4B PRI A XT 2R S o BT LA, 0 1 H 3 ) R DX P 8 L 1 T 5 LLAZA i e R ik T T
() T AR o [45L A DR B S B 1) R ] Ay b, A9 DA S LR 21030 e AR A 30 4 Y5 LLI A Bk il R A B9 X6 42, T 2
Hom i A2 Bk BRI R AEFR bR T HEATER A MR , DA 0 2 1 R e R R AR R
it el & R bt R S 4
1 MBR5RFZE
1.1 KIEH R

RIS AR IE T p A4 11 B 55 N B e LA Bk b, SRAE LA AR BR A 26°57717"N, 110°57'20"E,
IR R LI IR 67~90 m, A1 16.6 °C, TCFG I 281~293 d, WA I 9~ 10 4F | RAF I 44 it ik
TE SRR AER AT IR R RAE . 2019 4F 11 SRS s, FE I 3R A SR 52 4 SRR, o 2 7 Bz DN BRLpR
Fea, A SRR T R A B TS BEALS0 SRR 00 R T, BE AL 10 FURR 1 R
e Heg 25tk
1.2 HRNE
12,1 A&z PSR IOUFFIOE BRI I BRI 5, FRS B 2 1% B
- B R AR R IR R

WIS R =12 /kE 1% (1)
TR =R /AP F Ui < 100% (2)

1.2.2 #A=aib A gy g 45 m 2 FI 2R FCRh A4 0 PP im0, JESR IR R i 5T 1L A ik
T AE B I 4 URFE PRAT o B 00 2 9 [T 1L A2k %) g PO R 2EL i, Sy B BB 1 5% 1L A ki
FEFRER AL, 8K J5 RIS €3 2 A 1S 52 i 7 P 2L SRR %o 55 i, 25 A ot v g O TR T 5l A o)
SR FH 18 PR 7 6 i BB Ok 1) T 5 LLAZ B S R 2R AT Mg D R A I o AR AR £ B ) ) s e i 7 7 41
B, AR 0 T R A VA — Ak 5 T 545 R P T () A X 5 o1,
1.3 Sitah

IR U R SIRER IR T34 3R E L, B SHFIADIR B2k H Excel 2016 #6473 77 25
O3 MR FE RS 3 AR FH SPSS22.0 B Ab B 2 48 4 #r o

2 BRESH

2.1 HiRTE

D5 AN [ it i e LR ) AR P B, SRBIAS ] s R 7 B A o 2 5 (1 1), 30 s L LA Bk i
F 7= AE 6~25 ke/fk o VAT EE S, P2 i 45w B0 S AP 2 Wichita” * Choctaw” ‘Pawnee” ‘ Western” , iX 4 >
st A BB 7 A R A 20 kg/AREUA I, B 3 m TOHE R 7 R R A PR Native”, 4E 77 B A
6 kg/Pko 73 4b Mohawk’ ‘Tejas’ ‘ Grapark ” iX 3 /> fit Fft (1) 7 it L ARAIG , 7T BB 2 45 S A B0 1) JE DA L (ELAS
BRR/INME LGRS



810 - TP Rl K R 543 8
30 7
a a
= 25 a
2 a
S 90 - b ab ab
ks be abc
%ﬁn Bl TR e od  od
< d od B ca od g & d od g d
= 10 1 de 4 ge . d ge de
CI
0
B M N R R R % R % % % R
© B
sl Variety
P17 LIRS [R] it R bk 7= X L
Fig.1  Yield comparison of different Carya illinoeensis varieties
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Tab.1 Phenotypic characters of different Carya illinoensis varieties
Ayl 542 /mm 4% /mm LS| ZiE Fh5e R /mm AR i /g
Variety Transverse diameter Longitudinal diameter  Fruit shape index Shell thickness Single fruit weigh
Cheyenne 22.16+0.43" 40.13£0.97" 1.81£0.05“ 1.26+0.08" 778.66+14"
Navaho 21.00+0.48 38.81+3.13 1.85+0.04" 1.29+0.12* 608.74+5"
Sioux 20.25+0.46™ 46.58+1.83" 2.31+0.09" 1.17+0.07" 695.70+8"
Imperial 24.29+0.46" 42.52+1.19* 1.76+0.06" 1.26+0.04" 1001.85+12°
Apache 21.23+0.37 31.36+3.40% 1.48+0.04" 0.94+0.08 546.06+18"
Choctaw 23.69+0.26™ 45.28+2.03" 1.91+0.03" 0.89+0.01" 870.98+33"
Grabohls 21.33+0.48" 41.02£1.09* 1.93+0.04" 1.10+0.09" 791.05+89"
Wichita 21.63+0.28* 38.93+2.62 1.80+0.07 0.97+0.04" 839.08+23"
Kanza 20.67+0.19" 42.40+0.54" 2.05+0.03" 1.14+0.06™ 798.84+67""
Mohawk 22.16+0.25" 36.04+0.37 1.63+0.03" 1.13+0.06"™ 828.94+35"
Pawnee 24.34+0.30" 40.38+2.41" 1.66+0.04" 0.99+0.03" 832.34+22"
Melrose 23.37+0.63" 46.50+0.98" 1.99+0.03" 0.81+0.04" 965.21+77"
Demas 18.94+0.39 41.81+0.87" 2.21+0.05° 0.70+0.06 566.75+43%
Odom 23.67+0.34" 37.57+1.71¢ 1.59+0.05"" 1.25+0.06" 775.60+19
Shawnee 20.10+0.39" 43.92+3.06" 2.19+0.05" 0.75+0.02*" 734.20+12"
Apalachee 19.81+0.48° 38.94+1.50" 1.97+0.05" 0.85+0.07" 564.82+68"
Elliot 21.70+0.42"* 31.11+1.58* 1.43+0.02" 0.93+0.03 493.38+11"
Native 21.12+0.20* 32.24+0.60" 1.53+0.03 0.98+0"" 543.36+32"
Mandan 21.86+0.53" 42.05+3.32 1.93+0.05" 0.81+0.03 616.16+59™
Cherokee 22.14£0.74° 43.11£1.97" 1.95+0.03" 0.95+0.07 860.08+21"
Brake 21.22+0.44" 34.88+2.65" 1.65+0.08" 1.04+0.02" 564.30+82°%
Tejas 24.34+0.40° 43.73+1.58" 1.80+0.02 0.88+0.02" 622.16+3"
Grapark 20.21+0.49°" 43.13+1.92" 2.14+0.06" 1.15+0.02" 946.90+50°
Western 23.79+0.38" 39.92+1.92" 1.68+0.04" 0.86+0.01" 835.40+44"
Chichasaw 20.06+0.35“" 30.43+2.69%" 1.52+0.04 0.93+0.03“ 439.20+25"
WHk29 5 24.14+0.22* 44.38+1.94" 1.84+0.05"" 0.82+0.02*" 969.88+67"
Mahan 24.28+0.48" 56.41+2.41* 2.33+0.05° 0.92+0.04 950.82+88"
fie 20.97+0.13" 38.83+1.817 1.85+0.08" 1.07+0.06™ 747.23+39
4% 22.08+0.14" 30.81+1.02%" 1.39+0.04 0.95+0.04 886.23+66™
wil1s 20.72+0.24% 34.78+0.63" 1.68+0.04" 1.17+0.08" 579.98+30"
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Fig.2 Kernel rate of different Carya illinoensis varieties
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Fig.3  Oil content of different Carya illinoensis varieties
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Tab.2 Fatty acid composition of different Carya illinoensis varieties

e Wilme ke NEMIRNR  gmmse peme et ETIRDIR

Viiy Oleic Linoleic Linolenic Total ‘f‘ni/tiiated Stearic Arachidic Palmitic Totai?;%:?:te d
acid acid acid fatty acid acid acid acid fatty acid
Cheyenne 68.43 20.23 0.50 89.16 3.04 0.12 6.45 9.61
Navaho 63.35 24.23 1.20 88.78 2.70 0.10 7.71 10.51
Sioux 61.08 18.03 2.04 81.15 5.42 0.83 12.48 18.73
Imperial 67.27 18.83 2.05 88.15 4.26 0.75 6.28 11.29
Apache 60.09 18.70 1.77 80.56 5.25 0.69 12.84 18.78
Choctaw 64.98 14.73 2.14 81.85 5.36 0.57 12.12 18.05
Grabohls 67.87 15.39 2.02 85.28 1.74 0 12.85 14.59
Wichita 71.28 17.30 0.50 89.08 2.74 0.10 6.48 9.32
Kanza 63.67 16.12 1.98 81.77 5.02 0.65 12.51 18.18
Mohawk 63.06 17.38 2.00 82.44 5.43 0.64 11.20 17.27
Pawnee 76.24 14.26 0.65 91.15 2.81 0.10 5.33 8.24
Melrose 66.34 18.33 2.59 87.26 3.61 0.10 8.05 11.76
Demas 63.29 15.53 2.31 81.13 4.94 0.57 13.27 18.78
Odom 65.67 15.01 2.37 83.05 5.20 0.41 11.14 16.75
Shawnee 65.65 14.58 2.28 82.51 4.84 0 12.63 17.47
Apalachee 65.10 14.49 2.25 81.84 5.06 0.48 12.21 17.75
Elliot 65.51 16.39 2.15 84.05 5.23 0.30 10.41 15.94
Native 63.27 19.45 2.13 84.85 5.21 0.20 9.33 14.74
Mandan 63.11 15.47 2.06 80.64 4.68 0.63 13.27 18.58
Cherokee 65.98 14.32 2.08 82.38 5.05 0.21 12.01 17.27
Brake 66.61 16.34 2.21 85.16 5.07 0.10 9.32 14.49
Tejas 63.38 15.25 2.13 80.76 5.56 0.60 12.44 18.60
Grapark 65.20 14.32 2.34 81.86 4.86 0.51 12.61 17.98
Western 67.47 15.03 2.01 84.51 5.53 0.10 9.63 15.26
Chichasaw 63.32 16.03 2.28 81.63 4.92 0.38 12.22 17.52
W29 %5 67.82 14.25 2.14 84.21 5.06 0.24 10.33 15.63
Mahan 76.42 14.21 0.61 91.24 2.82 0.11 5.40 8.33
41E 64.23 15.33 1.95 81.51 4.90 0.16 12.27 17.33
4% 63.32 15.21 2.25 80.78 5.30 0.30 13.10 18.70
#il1s 66.28 14.89 2.23 83.40 5.02 0.21 11.05 16.28
25 EWHSOW

W ILAZ LR 7 2 BE RPN BOFE PR A IR 2, LalAR I A 58 PN R AR PP 2 S EO A 45 2R
AT o I AR SCR T FE LA 20T B 77 125, 6 30T LLAZ Bk i A Y 14 D 2 DR AR EA T 0 oA
HRAE T 22 AR BTHRR >T5% Y JFUR M by o 452 Y, ST 22 78.715% BYTTHRAR K F HI 5> T
B 5 F R B A T B8 14 M bRRIT Ao Ik B 2 DMK



o4 1 JH S A5 A 30N SE LR Al Rl 2 BE PR LU 20 B - 813 -

R3 FRUBRERSBTERTHE

Tab.3 Variance contribution rate of principal components of Carya illinoensis

FE R FFIE(E 77 2 ST % T3 22 B TTHR %
Principal constituent Eigenvalue Variance contribution rate Total contribution rate of variance
1 3.869 29.765 29.765
2 2.203 16.945 46.710
3 1.584 12.181 58.891
4 1.312 10.096 68.987
5 1.265 9.728 78.715

HH 2% 3 AT 150 — R0 7 22 DTikR N 29.675%  ARHEFFIF(E>1.000, J7 25 R TTHRH>T5% (1) )50, 1%
BEIX S A BT AT . I SPSS22.0 Ab BRI AT B M B AT AR L S5 R LR 4. S B
DA E R TR | IR R R A DG, 5 RRIER T I TR AT AR e v RO O, R e T A L
FEMR AN 5T 7 E it SO R A 5t I o
Fa wE LM ER ST ER

Tab.4 Load matrix of principal components of Carya illinoensis

sobr B % Esr2 EW5r3 W4 EWIrS
| Eld/ ' Principal Principal Principal Principal Principal
ndex
component 1 component 2 component 3 component 4 component 5
e
0.538 0.119 -0.322 0.635 -0.095
Diameter transversa
Wiz
0.611 0.665 0.353 -0.012 0.114
Longitudinal diameter
PSIZis 4
0.330 0.642 0.548 -0.348 0.183
Fruit shape index
[ERADE
0.602 0.406 0.078 0.462 -0.084
100-seed weight
P
0.433 -0.174 -0.485 0.065 0.398
Yield
iy
0.034 -0.466 0.552 0.507 -0.142
Seed shell
i
0.395 -0.062 -0.066 0.109 0.606
Kernel yield
RERTIES
0.576 -0.243 -0.198 -0.243 0.479
Kernel oil yield
hiR
0.863 0.016 -0.175 -0.047 -0.363
Oleic acid
DIAT i
-0.032 -0.688 0.513 0.081 0.292
Linoleic acid
-0.714 0.418 -0.156 0.036 0.067
Linolenic acid
B i
-0.744 0.344 -0.311 0.216 0.177
Stearic acid
EAR
-0.501 0.304 0.225 0.432 0.417
Arachidic acid
TR
-0.846 0.326 -0.048 -0.137 0.067

Palmitic acid
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Tab.5 Comprehensive evaluation index of principal components of Carya illinoensis

e Y1 Y2 Y3 Y4 Y5 Y ZEA
Cheyenne 2.69 -2.74 2.05 0.39 -0.73 0.70
Navaho 1.58 -3.95 2.53 -0.59 1.23 0.21
Sioux -1.60 1.48 2.53 0.38 1.21 0.30
Imperial 2.04 -0.67 0.87 2.84 1.18 1.27
Apache -3.40 -1.12 -0.03 0.52 0.68 -1.38
Choctaw 1.02 1.44 -1.64 0.83 2.34 0.94
Grabohls 0.85 -0.12 1.08 -0.92 -1.82 0.12
Wichita 3.81 -2.18 -0.57 -0.73 -0.37 0.74
Kanza -1.54 1.15 1.65 0.15 -0.85 -0.17
Mohawk -1.61 -0.27 0.51 1.47 0.15 -0.38
Pawnee 5.44 -1.71 -1.88 0.52 0.08 1.48
Melrose 1.90 0.82 0.28 -0.17 0.09 0.83
Demas -1.99 1.83 0.49 -2.58 0.60 -0.54
Odom -1.36 0.16 0.06 2.06 -1.39 -0.38
Shawnee -0.51 1.85 -0.09 -2.57 -1.07 -0.27
Apalachee -1.59 1.04 -0.23 -1.32 0.54 -0.52
Elliot -1.82 -1.34 -1.25 -0.21 0.19 -1.17
Native -1.41 -2.14 -0.28 -0.77 0.74 -1.04
Mandan -0.68 1.01 -0.70 -0.48 2.08 0.05
Cherokee 0.15 1.48 -0.16 0.19 0.09 0.38
Brake -0.69 -1.14 -0.54 -0.59 -0.13 -0.68
Tejas -1.68 1.66 -0.26 0.94 -0.42 -0.25
Grapark -0.87 2.19 1.61 0.49 -1.12 0.32
Western 0.83 0.29 -2.19 0.43 -0.19 0.07
Chichasaw -3.03 -1.16 -0.89 -1.32 -0.41 -1.75
AR 0.71 1.94 -0.81 0.85 -1.07 0.54
Mahan 5.90 1.57 1.02 -0.18 -2.01 2.45
4tk 1.27 -0.35 0.75 -0.52 1.56 1.04
4% -1.58 -0.44 -2.05 1.04 0.57 -0.80
#I15 -1.83 -0.59 -0.35 -0.14 -1.73 -1.10

AR 5 A 3 1803 1 28 20 P08 Hh A A A5 4, B Y 1-Y5, # LA~ 32 047 1 BTk 32 S AN
XF AR Ay HEAT INACY- 2, R A5 Er 551558 Yo HERS B 1, LB 159 40 Bom 1Y M A Mahan”
‘Pawnee’ ‘Tmperial’ ‘ 442’ ‘ Choctaw ™, FEAT FEELHRIE 2] 1T 0.9 LU I, I SA- S RS2 IRk ZE & &
VIR, BE A O R, JGE S RBGMAR, P A L Apache’ “Elliot” Native’ X JLANZE A 143
BRI A FEAE 7 BRI ARE T AR, AT LIRS E AT A AUARRE , EL AN s 1 P RE Sy AE N
P doy S ARG, TR L DR

3 GiSiti

ST IR R 235 20T AR e = RAGEE T — S R0 R, 3 WLE 2 RIS R A, 5%



o4 1 JH S A5 A 30N SE LR Al Rl 2 BE PR LU 20 B - 815 -

Bz, TR, R S MRS RS HEER TR AL W R R 5 R SE L AZ B ) e R X
— OV AER H AT — B AR, 32 i AR A i S Y M AR B R . AR 5 X
T EE 5 180 30 > 5T LA BT SR A SR SE A TR A 20 BT, LU T 4% S Bl 0 7 DR oL £ AR 48 2055
FELGIR Z B 22 5, 38T T A [R) A 5E LLAZ R T8 A Re i RN R b 0T, IE 64T T 8052, i i
BT IEE AL R SRR, 4245 Pawnee” ‘Imperial” ‘448  Choctaw’ 4~ R A, 4 J5 72 LLAZ Bk 7™ Ml 1) &
JERRAE T H R A L (HRAR YR ) B O~ 10 4R AR AR, S AH SEWF 5T, 15 4R 245 A RE I A 72
S, PR L i RS T B AR S AT o RIS, v LA AR i e A T 5 ) 22 5, 0 S M ST 8 I 5
TR R[] e 750 45 DR] A o o o v S 5 2 A ) AT, DA 8 3 e AR 1) 7 A

ANV TR 0 2 1) % £ 2 VU Vb B ot O A B ARG 2 — o AW SR R IR, AN [R) A A ST LA AN i
FE TR 1 & 22 7 03, S WA 31 90.24% , Fe [l i) KA 80.26% . 3X 7] BE 55 A ] i 7 LU A% Bk i ol 114
FRCAEFER M A C R . OATER SR B B, G R RE R AR & &3 LT,
T FRR 1R B 8 23 W0 AN R AR D5 1 %t B G 3 — 78 Abast AR A e LA SR 52 & S 1 2]
SR A —> B[] N G LT S0 e e 2R 1 i R LRSS R AN CRLURI R U TR e e — 2 SR
() it BRSO 1 S R RN I R B R /D — 28 N — 2T DAAREETT R AN [R] SRS HsF [i] 52 1L A Ak il
Jigt B 7 2 2 B ) LA 40T, At - SR WAL T B A 4 o

i 3 A AT AR AR LR B A5 B I R R “ Mahan” ‘ Pawnee” ‘Imperial ‘ Mahan” , {H J2& H
i Mahan " 3X A A B SR SR HLALSE  (EAR 5 SR BEBES , S8 2 Ao B ™ o, NI DUHE ) AR ik
T Apache’ ‘Elliot”  Native  iX JUAZRG PF - BAR B SR, 76 A2 77 B AN BASOR TR B, (H AT DIAR
PN B BRE, LE AR Re 1 PR VR BR Al AP S RGO, TR R b DR B B B A
HoAth 4 4~ 5 Pawnee” ‘ Imperial” 448"  Choctaw” ¥ A3 B B A9 4G 4, 7] A% EAE M R A . 249Kk 18
ST LRz A i T EEAR R R B LR R B | L an SR F A 75 ZE A T 1 B, X A
TR R T AR

ZE LI RS A 0 SN 398 SR AT ERR AT S LA, 1E LAY A R C Pawnee”  Imperial’
‘48 Choctaw” , (A AR B 2o B P B2 R S0 B IE A A B2 A S B[R] BeEo2 LR B 7 & 0 0T 5 e
FVETE 7 3 ORI [A) SE AT AR OC R o PRIFE ARG i, BEAE A0 B AR AR () S5 A L, W It

BCE IS & BRCFBCE RS BOR , AT ARG 59 e IR 45 SR R BEARAY SR, JFIRU R i o
RS &
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