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Principal component analysis of root and crown characteristics

of alfalfa varieties in relation to their persistence

Tohru SHIMADA* and Kaoru MURAKAMI*
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Medicine, Qbihiro, Hokkaido, Japan.

— 203 —



204 i

e B8

Table {. Means, standard deviations, _éog:ffi_gignts’ of variability,.and rénges of thirty varieties,

. e coefficient
character mean ?:\ﬁii;odn variohility range

no, of lateral roots 2.7 L.3 48.8% 0.9— 6.4
root diameter 0,96 0.11 11.6 0.82—1.31
root weight 7.6 I3 17.9 5.5—11.3
score of root rot 0.9 0.2 19.9 0.6— 1.4
depth of crown 3.0 0.3 11.3 2.3—3.7
no. of shoots from aerial crown . 16.7 3.3 19.8 - 11.0—24.9
no. of shoots from underground crown " 6.3 1.7 28.0 3.1—10.0
totol ne, of shoots 22.9 4.1 18.0 15.6—32.3
crown weight 6.1 1.3 21.9 3.9—10.9
score of crown rot 1.7 0.3 18.6 1.3— 2.4
total weight of root and crown 18.7 2.6 19,1 9.9—g2.2
density of survival stands 63.2 - 16.1 25.5 25—, 90
crop yield 12.8 1.8 14.0 8.9—15.8

BRECThOBECHS W THE LK E L, BEPHBHRMERRS T DK &5 > e DI» B
bOTREMERVThL SRR THR TS o7 ThdD > BARKOLRIZE K E
PoleM, Zhitvis®d A (Types of root system)® DIEEF R LTW54 @ & E‘:b F e
oo FleL OBE, BEREREOKMEEEYRIHMELELh2M, = OBEK2WT

LR EHERATD bhic
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#RBE Table2 0k 5 Chaoin,

Table 2. The correlation coefficients between all possible combinations of thirteen characters

10 1

12 13

" tharater - 2 '3 4 '5 6 T 8 9

n‘o. of lateral roots r {1} .203 ,863*%,306 .050 .278- 038 242 42 —.6‘57- BLLEE — 14 -5

" root dismeter @ 5037071 023 138 —,077 079 476%C 189 AGETT — 383 ~. 346
root weight - 3 J6R% 120 307 213 4147 881%% 017 JS70%X  — 406 —.306

.+ score of radt rat [c}] 219,281 184 314 400" .3:85-"‘ L J396% —.209  ~.198

d?;pth f:f erown ] (5) —.287 .21 —.142 160 .214l 154 318 220

) not of shc;olts fram zerial crown [6) 243 [o12™ . 390 229 A05%® —.645%* — 105

ne. of shoots from underground crown  [7) £19% 077 - L1 .154 -.168 -1

total no. of shoots @ 352,238 JB96EF — 593X — 236

erown weight (9 ~ —.025 L9697 — 406 F — 342

score of crown rot i} —.002 —.168 014

total"weight of root and crown ()] T 466 =331
density of survival stands 13 55

" erapyield 13
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Table 3. Nomalized vecters obtained from principal component analysis and
correlation coefficients between character and principal component

normalized vector principal component
character

1 2 3 X1 X2 X3
no. of larelar roots .23 22 —.05 52g* 311 —.059
root diameter .23 .22 .92 . 515% ,304 . 296
root We'ight .89 27 .01 . B70+% .376 .010
score of root rot .23 04 =537 . B0g* .053 —. 477*
depth of crown .01 36 —.52 . 002 JB1T* — GBI
no. of shoots from aerial crown —.31 —.30 —.03 .690%F  —.553% —.036
no. of shoots from underground crown 14 =27 —.39 .327 —.375 —, 498%
total no. of shoots .31 —.43  —.18 L699*F  — 604%F  — 238
crown weight .38 .28 07 , Qo2 .380 .084
score of crown rot .08 —.16 —.41 .187 —. 222 —_B24*
total weight of root and crown .40 .28 .03 . BR7¥E .394 .043
density of survival stands —.33 .29 —.26 —. 723k . 405 —., 340
crop yield —.23 .13 —.33 —. 501* .191 —. 420

contribution % 381 151 12.8

H R, BER, SEERSIVRERSERICEEOLEEORIBERTRIRE LET
BROMIZIR VTR VA OHBIRES D bhic, & hIIREFEHRED IS Ui DRk
BEEMFESEE P o kDR Rk EL AR LEHRCER T b0 LE X bhis,

L CEESHFET G, 20Xy 4 XERC X AER 2BV 0o Lo EBMRY T
BICHE Ui, ERASFOREEP TR+ E Table 3 DL 5ThHB, H1I~FEIEWTE & »
TLERD 66.6% PREM S hiz, 1R CRTEE LREFAD, REIUCERO & &
MEODHENREDOKRE <2 FARRL, FHEERVHOF 1 AERC X3RS % Fb L1,
s REH LE 2 B0 T, BROBERETAZ S, b EENS X URERD AOKE iofl
FRLTWH, LihoT, ZOEESIIEHOMF~OEBORBENKEL, TOLDITH
TR < i ns, Bk ERESRAT BEE & F R RO AR T RERER
bTHSTH2 EEbh 3, '
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T b O AMER (Contraction) k2 L, Z ofEE » LTES R~k & BT
B, Fhdz, T REAPKEVRETIRFEERNED > L ERSGRS R dicd,
BERIEL L, BECELCLEESHEL LD -« — P LT T OFERFCHRT 5>
= — F ORERE AT B, CheH LTEFROE~0EE0RBEN/ Iy T, SR
B B OB ST ORI DISR T AHWANE L, FAELTHZ hbHFI s
B DY 2 — FERBETHNEZ O X ) TR O OREBAR Y FTHEY (Crown type)
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FAZ77h7 7y DEEZHEIEERE LTHESYD, LEhinEOoRREKOEV?, K
HRESD, FHEAEBEEIRENBEIRTH5E, ThAbD I b - & —BNAERIR
MEPMERED 2 W RERGHCET 2B X 2HETHA 5,

Lo Liehid, 7A7 507 BE—TRESh, +HREENEShiRERO X 5
TR, BPHRCEEREERT L7 » 47 > BHRLEE S €, BEEKEoVWTRERCE
LWERZ b LAERERBER LI 2 s ThD 5, 2D 5 RERS, BILEHN
X IOWE, L wRER Colletotrichum trifolii PFMEIRFMN L - &R ERFENY
MLl b D EHEER S h B,

AEROBER CHBALBRERR OREMELR L HEN X HP L, okBoES
RECAT HHBISHER ST L FeRBRCTETHS L > cBbh b, SMITHC L 7 A 7
7 7 7 OFEHPE IOV TREFREMEREHED, BLET5 oh bFH o Mkt
OB BEREMEZERM LTV 2, HITH» OB O < Bafmiie H 5\ it i w L3
REATRDDL5RRETEMET, BHE SS¢EhE, 71AY— VW REIBERELLR
WEhBEWHMBTERIELERE VW EXTFE Ui, ARREHWeHHLBEER 25
HOECHM LWASRL 58 LTRELEEL2II, cofFLiiMachi » THE
WIS, TA7 A7 w 258HE-30 C OERCEHS b3 i, 2 0 & EDOWFITHMAE L
Dbt Lo E @S Lo s Bk » TRENEHA S hicow b b5, 65
em h B XS FHHRE O DEARTE b ol b bRE LR EC LD L0EE 2 b
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KM OBERAY B OTER LD 535, Lo Toh bt oBERNEREY R TRIET
Hed5 5z ERBOLARTETHSD b, FEETHORHSBRTERICL » THE2 WL S
B, BHWEER TS L MERETEAYEEhS LRSS, COBERRL 7 )~V T
N7y A7 7 ikkintd B FEEO o OBME (Ideal type) #RL U5 EEbhb, L2
L, —oRBE» TR —BeSMErE s EAMLRA T30, BEIUET Ok 5
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Summary

In relation to the persistence of alfalfa plants eleven characteristics of the root and
the crown were studied with two additional characteristics: namely, density of survival
stands and crop yield, The evaluation was made on the fourth year crop on 30 varieties.
Thirty samples of each variety were used for each characteristic evaluation.

The interpretation of the results of the experiment are as follows;

1) There were distinet variations in these eleven characteristics among the varieties.
Notable variations were in the number of lateral roots and the number of shoots which
originated from the underground part of the crown. The density of the survival stands
was considered to be the index of varietal persistence in this experiment, Variations in
density of survival stands and crop yield among varieties too were great.

2) Significant correlation coefficients were observed between characteristics in many
of the combinations among the thirteen characteristics. The high positive correlation obta-
ined between stand density and crop yield indicates that persistency is an important factor
contributing to crop yield.

3) During the four years there was a remarkable change in plant density, The
differences in spacing within each variety caused large variation in plant size of each variety
during the experimental period. The result of the principal component analysis indicated
that this effect was the most probable reason for highly signiticant correlations obtained
in this study.

4) When prejudices of spacing effects were avoided, among the varieties under
consideration there were two types of crowns, viz: where the crown was deep seated in
the soil, “The deep crown type”, and in the other, where the crown was comparatively
shallow in the soil, “The shallow crown type”. “Deep crown type” varieties showed an
increase in diameter in the upper part of the root and basal part of the crown. This
condition caused the crown and the root to be deep seated in the soil. In the “deep crown

type” many shoots originated from below the soil surface, as the major part of the crown
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is buried. In “shallow crown type” plants, there were many shoots which originated
above ground, as a relatively major portion of the crown is above the soil surface,

5) Longevity and persistence of “deep crown type” varieties were found to be high.
We are of the opinion that the “deep crown type’’ variety, then compared with the “shallow
crown type”, is more adaptable and resistant to environmental hazards, especially winter

damage which is prevalent in this district,

Res. Bull. Obilkire Univ. 10(1976): 203~210.
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