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Analyss and Evaluation of Agronomic Traits of 266 Cassava Germplasm
Resour ces
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Abstract: Eight main agronomic traits were statistically analyzed using cassava germplasm resources. The result showed
that the data for the eight agronomic traits were normally distributed, with the coefficients of variation ranging from
7.2% to 46.9%. The coefficient of variation for starch yield was 46.9% and the coefficient of variation for the dry matter
rate was 7.2%. Correlation analysis showed that there was a degree of significant positive correlation between the dif-
ferent traits, with a highly significant positive correlation between weight of fresh tuberous root per plant and stem di-
ameter. Principal component analysis combined eight traits into three main components. The cumulative contribution
rates in each year amounted to 92.55% and 93.67%, respectively. The first principal components were weight of fresh
tuberous root per plant, fresh tuberous root yield, starch yield and dry tuberous root yield. The second principal compo-
nents were starch content and dry matter. Cluster analysis suggested that the resources could be divided into four groups
in each year at the Euclidean distance of 6.0. Group II had excellent performances in weight of fresh tuberous root per

plant, fresh tuberous root yield, starch yield and dry tuberous root yield, which could be preferred as parental materials
for new cassava varieties selection and breeding of high yield and good quality.
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analysis
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Tab. 1 Varity list of 266 cassava germplasm resources
sl A YA By A
Varity origin Number Name
HA R 251 Al. A2, A3. A4, A5, A6, A7. A8, A9, AI0, All. Al2, Al13. Al4, Al5. Al6. Al7. Al8. Al9,

A22, A24. A25, A26, A28, A29, A30. A3l,

B1. B2, B3. B4, B6. B8, B9, B10, Bl4, B15. Bl6,

B17. B18, B19, B20. B21, B22, B25, B27, B28, B30, B31, B32, B33, B34, B35, B37, B38, B40,
B41, B42, B44, B45, B46. B47. B49, B50, B51, B52, B53, B54, B56, B58, B59, B60, B61, B62,
B63. B64. B65, B66. B67, B68, B69, B70, B71, B72, B73, B74, B75, B76. B77. B78, B79, B80,
B81. B82. B83. B84, B86. B&7. B88., B89, B90. B91. B92. B93. B94. B95. B96. B97. B98. B99.
B100. B102. B103. B104. B105. B106. B107. B108. B110. BI11. B112, B114. B115. B116, Bl117.

D2, D4, D5, D6, D8, D9, D10, DI1.

D12, D13, D18, D346, D804, D771, D774, El1. E2., E4. ES5,

E6. E7. E10. E13, E15. E17, E18, E20. E21, E22, E23, E24, E26. E29, E31. E33, E34, E36. E37.
E39. E40. E41. E333, E339., E497. E508. E1340, E1395, F1, F8, F9. F10. FI1, F13, F406., F701,
F706. F716, GC5, GC6. GC7, GCY9, GC10, GCI1, GC15, GCI8, GC20, GC21., GC22, GC23, GC33,

GC36, GC37, GC39, GC40, GC41, GC42,

GC43, GC44, GC46, GC49, GC50, GC52, GCS3, GCs6,

GC57. GC58, GC59., S3, S4, S5, S7. X10, X24, 1.4, 5.6, 8,9, 12, 14, 16, 17, 18, 19, 20,
21, 24, 25, 27, 28, 30, 31, 08-3, 08-4, 08-5, 08-6., 08-9, 08-10, 08-13, 08-18, 08-19, 08-20, 08-21,

08-22, 08-23

45T 9 *5(SC9). 4R 12 F(SC12),

Hith 3 %5 (GR3). il 4 5 (GR4), HEH 8 5 (GRY), Hith 891 5 (GR8II),

4675 5 %5 (SC5). #EFF 6 F(SC6).

4EFG 205 5(SC205). FiHH 199(NZ199), H:A%E 1 S M), A% 25

(M2), HEARZE 3 5M3), HEARE 4 5M4), HERE 5 5 MS)
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Fig. 1 Frequency scatter plots of ten classes for eight agronomic traits in 266 cassava germplasm resources
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Tab. 2 Comparison variation of eight agronomic traits in 266 cassava germplasm resources

@:Ij( 2020 021 Sy A5 5 Z BN Coefficient of variation/%

Trait Mean 2020 2021 V-4 Mean
P /cm 335.7+44.4° 350.5+44.8" 343.1440.7 13.3 12.8 13.1
2 4% /cm 3.55+0.45" 3.63£0.45° 3.5940.39 12.8 12.5 12.7
PR A ST kg 43+1.8° 3.7+1.4° 4.0+1.3 43.4 37.9 40.7
fif 7= 1 /(thm %) 47.2420.5° 38.2414.4° 42.7+14.5 43.4 37.9 35.7
TEM /% 18.0+3.1° 20.5+3.2° 19.342.7 16.9 15.8 16.4
FEH /(6 hm %) 8.5+4.0° 7.943.1° 8.242.9 46.9 39.1 43.0
ETR% 31.8+2.3 33.6+2.4° 32.742.1 7.2 7.3 73
AR /(thm ™) 15.046.6" 13.0+4.8° 14.0+4.6 44.1 36.8 40.5

T R AR/NG PREROR2Z 7 B3 (P<0.05),

Note: Different lowercase letters in the same row indicate significant difference (P<0.05).

B/ NMABPEE T2, 55008 7.2% . 7.3%. 5%
B 275 53 ZHOR T 10%K, REAS a9 25 Sk
AT R T BB, BT 10%,

RUMR A SRR, BB RE. ZRR

BUOS KA &, Erra, /e, n
FREEE T E, A FUEN 36.7%~46.9%, FMHiX
TR I ERE . nTIL, 266 0y A FhE

TR EA Rt 2R, ORI BT A R
TEERRI 225 . XF 266 1 RTRE 2020 4EF0 2021 4F
2 IR BRI TR R 2RI, 8 Ak
SRR 2 AE R B R, ZIEE R,
22 AEMERRZEROMEXES T

8 MR LR A A AT A e an e 3. £ 4 P
IR, 8 AR MR 2 ] 5 AR [ AR A e

F 3 2020 £ 266 RAREFMRZIRE 8 MR EMERERIESHT

Tab. 3  Correlation analysis of eight agronomic traits in 266 cassava germplasm resources in 2020

PEIR 7= E¥ PRREEEE BT TER = MR HTE BT E
Trait PH SD WETP FTRY SC SY DMR DTRY
PR 1
ey 0.417" 1
BARR B TR 0.024 0.403" 1
i B 7 0.023 0.4017 1.000” 1
VER B AL —0.052 -0.083 0.067 0.065 1
TER -0.036 0.320" 0.886" 0.884™ 04117 1
BTE -0.029 -0.073 0.072 0.070 0.985™ 0.385™ 1
HE -0.017 0.373" 0.944" 0.943" 0.219" 0.972" 0.206" 1
T ”j%r;w!j‘z%ﬁa‘é (P<0.01),
Note:  indicated extremely significant correlation (P<0.01).
% 4 2021 £F 266 MARFEFRFIE 8 MR ZMEARIE XD
Tab. 4 Correlation analysis of eight agronomic traits in 266 cassava germplasm resources in 2021
AR P E X PRREEE TR BT TEB kR ETR BT
Trait PH SD WETP FTRY SC SY DMR DTRY
R 1
ENE 0.429™ 1
Bk 5T 0.050 0.378™ 1
fif 7 0.050 0.378" 1.000™ 1
TER = -0.240"  -0.050 0.047 0.046 1
TER = -0.029 0.340" 0.932" 0.932" 0.367" 1
B -0.241"  -0.051 0.047 0.047 1.000™ 0.368" 1
HTrE 0.015 0.367" 0.986" 0.986" 0.193" 0.979" 0.193" 1

B TFRRMBEMSE (P<0.01),
Note: ™" indicated extremely significant correlation (P<0.01).
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Horh 2248 ik m S EIEA G Bk B 2 T i
HEREWEEIEMA, B8R 528 Bk
firf S5 BT A SR R R IE ARG e TR SRR,
PREEE TR BT TER A R R A
Ky BT /R S5ER . PREEE TR 627
AR EWN B EIEA, L5 LA, EREEm
PARREEE TR B R AR B AREEE TR
R R RN E, SR R
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XF 8 MR MR AT E A (K 5),
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4 92.55%. 93.67%, & T AKE 8 MR MY
Yo R FERIE G E . 5 1 T4y (PCL) $RAE(Y
SR 4115, 4.170, BTERE N 51.44% .
52.13%; E =B ARHIE M R EIE AR, 250
h 0976, 0.990; LLAh, HRREEEE . A
i YEM T R AR AE ) A S e K E I, U

BT 6 . BARREE S T . BEE R JER T
EXH 1 BRI 2 B (PC2)
FEAF(E 40 30 2.033 . 2,176, TTEkE 00Nk
25.41%. 27.20%; VEKD it MRHAE ) i 1F {1
K, 4R 0919, 0.910; 2B HEF 6] f (8
L5 PEH A R E ] (E T, LB YE R 1 A
RN 2 B iR R S 3 B PC3)
FRAEAE 4> B 1.259 , 1.147, STk 45N
15.70% . 14.34%; Ak = BRRAE 1) s (E DE (K,
300K 0.873, 0.712; BLAMNZEAR BURFAE 0] &= AH 4
SISk 0.587. 0.622, ULBHREEIXTEE 3 F A
R, HOREZER, 8 1 FalSrah R ff e
HLOJERTE . BT RS AT, R b
BRI . 5B 2 EMEE R, HEETER
TR TR, R RS, 5
3 EMUESRERY, MEKS . E2RMER, TE
By o T R e, g5 A, 3 A E
BT BEA BT 266 13 A S BT 9% 5 26 KR 43 1Y
KEMIRIEE .

®5 266 MAZMEMBK SR FHERER M TTHKE

Tab. 5 Eigenvector and principle component contribution rate of 266 cassava germplasm resources

ek 2020 2021
Trait PCl1 PC2 PC3 PCI1 PC2 PC3
M 0.050 -0.251 0.873 0.044 -0.531 0.712
EXA 0.452 ~0.409 0.587 0.447 -0.381 0.622
PR fif O o 0.950 -0.230 —0.131 0.964 —0.195 —0.165
fif 27 0.949 -0.232 -0.132 0.964 —0.195 —0.165
TER & 0.325 0.919 0.207 0.281 0.910 0.303
TER - = 0.972 0.122 -0.083 0.985 0.116 ~0.408
H R 0.320 0.911 0.230 0.281 0.910 0.302
T E 0.976 -0.075 -0.123 0.990 -.057 -0.115
FRAEAE 4.115 2.033 1.259 4.170 2.176 1.147
TIARR/ % 51.44 25.41 15.70 52.13 27.20 14.34
Rtk R/ % 51.44 76.85 92.55 52.13 79.33 93.67

24 ABREZUMRKHWBESHTEB=MHEHM
BB IR 0 ik

XA o o R R A T R 2 a3 A B AN RIS )
R EVEIRITT 22008, SRR, 7ERRGCHE Y
6.0 AL LA AR BT IR 2 4 ASZREE (K 2,
Fo.RKT) RIS T 72 MBI, &
EBTIRE 27.1% BERHEZEAR | HAORREE R A
BERE R FER TR TR R T A
FlEo SRR E T 34 IR BT, (BB

B 12.8%, BLRFFZEAS | HMREEE R B
PR VER TR TR S T A ISR,
Horh B84 YR pREEE i (7.78 kg ) SEFE &
(86.4 t/hm”) e, HMAERHMLET T 66 HFPE
PR, R TRBON 24.8% I EBEE S KT
HAZEHE, WM EE . ETREE ST AR,
Hr, NZ199 #hEf® (228.2 cm ), NZ199 i
Bt (27.0%) 513 (38.5%) fFH. BV
KR E T 94 MR BT %R, o5 SR AT 35.3%;
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Fig. 2 Cluster analysis of cassava germplasm

s based on eight agronomic traits in 2020

R 6 266 MAREFET 2020~2021 EAR LB B REERNOFTESH

Tab. 6 Analysis of variance on agronomic traits among different clusters of 266 cassava germplasm

resources in 2020

to 2021 year

O OKBE AR B 2 ppmERE SO0 R psn pmer omrx SR

Year  Group Sample number PH/cm SD/cm WFTP/kg

FTRY DTRY

a2
(ehm?)  SC/%  SYAvhm?)  DMR% 0l

2020 I 72 323.541.8°  3.4+0.0° 3.140.1¢
1 34 345.7+¢1.3°  3.840.1° 6.4+0.1°
m 66 278.1£3.0°  3.4%0.1° 4.740.2°
I\ 94 381.842.0°  3.740.0° 4.040.2°
2021 I 67 331.4+1.9°  3.3%0.1¢ 2.940.1¢
1l 51 286.144.2°  3.5%0.1° 4.3+0.2°
m 31 419.742.8°  3.9%0.1° 3.740.3°
\% 117 370.9+1.5°  3.8+0.0° 4.040.1*

34.9+1.7% 18.1£0.3"  6.4+0.3°  31.9+0.2" 11.1+0.6°
70.91.6° 18.040.4™ 12.7£0.3°  31.8+0.3"™ 22.5+0.5°
52.14#2.1° 18.940.4°  9.840.4°  32.5+0.3" 16.9£0.7°
44.6+2.2° 17.4403°  7.840.4°  31.3£0.2°  14.0+0.7°
29.3+1.3° 19.7#0.3°  6.0£0.3°  33.0+0.3°  10.0+0.5°
44241.7° 21.440.4*  9.5£0.4° 342403 15.340.5°
37.443.1° 20.940.6™  7.740.6°  33.9£0.5" 12.4+1.0°
40.6+1.3" 20.6+0.3*  8.4+0.3"  33.7+0.2" 13.840.4"

T SRR /ING B 3 7 A T A AN [ A 8] 22 57 48 % ( P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference between different class groups in the same year (P<0.05).

PSSR IR 3 i TR WM E SR
BT HANSERE, Hid B66 Bk (431.4 cm)
T, B4l TEM & & (8.5% ). 1K (24.6%)
PRk

2021 AR TG TSRV ZERE (R A Z MR i O

TS IR, FERGIEE A 6.0 A nlpE A
P BE IR 43 4 REEHE ( 1~IV) (B3, K6,
7). BITRBUET 67 MFEWIR, &EW%
TEEUY 25.2% BLSHERRE G, oAbtk B
T H AR, BT 2RBEUE T 51 %
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Fig. 3 Cluster analysis of cassava germplasms based on eight agronomic traits in 2021
F 7 OEREHRMR
Tab. 7 Spcial germplasm in traits
gy EERRPEIR AE15 Year priz) PRI 4EA) Year
No. Special trait 2020 2021 No. Special trait 2020 2021
1 HREEGE/em B66(431.4) A2(457.2) 9  HEmEEft/em NZ199(228.2)  B6(214.2)
2 ZEfRFEM/em F13(5.4) M5(4.8) 10 ZEfR&HM/em B25(2.4) B25(2.3)
3 HRREES R R T /kg  B84(7.78) 08-10(7.4). A17(7.4) 11 HAPREEETE e /kg  B41(0.6) B41(0.5)
4 EREFREESE/(thm?)  B84(86.4) 08-10(75.3). A17(75.3) | 12  ERE7~EEM/(thm?) B41(6.7) B41(5.0)
5 VEM = % NZ199(27.0)  B99(29.0) 13 VMR % B41(8.5) B41(7.1)
6 TERYTERE/(thm?) A2(19.5) 08-10(16.6) 14 FEMFEEEAR/(thm?)  B41(0.6) B41(1.2)
7 ETERRRE% NZ199(38.5)  B99(40.0) 15 BETREM% B41(24.6) B41(23.6)
8 PR m/(thm?)  B104(30.0) 08-10(26.2) 16 ZFEEEM(thm?)  B41(1.6) B21(2.9)

TE: RPIESHE IR IRE, 65 A0 i 4 o

Note: The values in parentheses in the table are trait indicator values, preceded by the variety name in parentheses.
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., 08-10 MYHARREFE T (7.4 kg ), B2 &
(75.3 t/hm® ), FEMZHE (16.6 t/hm® ), BT 77 &
(26.2 t/hm? )4 f5 5 s B41 ARk 2 R 0.5 kg ).
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BEE A (5.0 thm'), JEM&®E (7.1%). EH
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B pa (2.9 thm?) fi%. M 4 DIEBER 2
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BRI T a2 HAb ™ m R R IR 2 2
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