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The Relationship of Seed Weight to Differences in Early
Vegetative Growth among Some Field Crops

Kimio NakaseEko and Kanji Goton

(Department of Agronomy, Faculty of Agriculture,
Hokkaido University, Sapporo 060)

#®

BT OBEINREFHROEE b VL NECRIZTHE
CoWTiL, BRAEFYEGTHERTEE LS D
LEJOLAFFI R, TIEAThR TR,

KIESSELBACH? 1, % 7 7 A A E¥ERRE T{ibh
foNgE, MEWRRT B 24 Rt b BRI,
B XO180 4FE 08 1924 4F % TR BER S A-EHc B+
5 MRS EOHRELYENL, BEVWETOLD
BBV OWCH~EFNERCRED SV, FEH
LD EHARTRBENZLDTNI T Edsb, R
BEECETFEEGTAERI DI LEBER L
%, OEXEMANNY i3, BERERIhCHRBCIET
BOKEVLDOANEDECET5H0, BIVETE
BAERCOZEE > RIF L, BEHEI i
BETCOBEIEETHLONDB L L, HASIKE,
FavY, bW RRBRER2S, BTE
BAEBUHOLEEECOIEBLYE LS EBE LT
%, HE T, BLACK» Y -7 2 L =7 vym—3—,
FREY 58 533, k45D 23 F w £ = 2 >, BREMNER
B A v A v BAGCTRBRRT, RRWELEED
BA2»LETHEOLS, NECRETERCPVWTHRL
Twb, ThETOMRREXENTS &, OERE,
BTIEORES DREEETH B0, MRS &<,
RESEGP RS, BTEOBEIIAET L &L
*kTHETEREBPRLELAZFTIARL B LD TH
A5,

BEFEOEY, BETHIEEERE)OSE L4 R

i

302

& oBgHE, EAH, SRR ) Tl R b
IEBEELE D Z L, RECHRECSBORRES %
P T B BB AR VA > 3 DS, TR~
FhEbD PR LAERYRTEENS SHEShD &
THTHD, Lnl, BHGE, WS, HFEH,
RFROWMEOTREN, £H - AR S PR E
CERCTAHIEHHEIT, OBFREBIEL X5 &RAR B
A BT,

ARBUL, LAETEEIN O SEEMERO S L
b, PUERaY, KE, B, EFEBIO® LS >
a %R L, BFRL 2 AR 2L E0ERIET
BRE) oEHE L OBFE>WTHRA LD TH S,

H&S RUFE

ARBIIEERE Lo s s BREmOMiE R E L
fotedd, ZEpORE LA HEER TR E, IFET
B T{To T,

Table 1 wikd X 5 i, £EMc> 2 AEN 1 NE
HHRL, UM V334 A30H, rYyERI VISR
13 A3 X O8I 5 A 18 Bcduigdi K50 I8 £
BoOMBBRE L, BRI a b crER 75
em, 30 cm &L, Wwithd 1R TH B, JEkhHIA
TEdD & b — R T THE B e U O Lic, R4 K
BEMECH B, Th, EFOBR—MLIWHTE1D, &
BHRELCATY v 275 -2 X DK L,

B, AR OBTRE (LA v 2220
e Lichb oot #HE L, Fi, Z0—i#x80°C
TAB I BRI U TR E R D, FHEFEH LG



Al - . DEREO(FHMBER L ETER L OMR

303

Table 1. Sowing date, time of emergence and initial seed weight-
. Average dry
Date Date Seed weight weight of
Crop Of of (g/seed) . see
sowing emergence Ave. Range (g/seed)
Adzuki bean May 18 May 31 0.217 0.18- 0.28 *0.191
(Phaseolus radiatus L.,
var. Akatsukidainagon)
Soybean May 18 May 29 0.250 0.21- 028 0.233
(Glycine mazx (L.) MERRILL,
var. Koganeshiro)
Maize May 13 May 23 0328  0.30- 0.36 0.308
(Zea mavys L.,
var. Koh No. 8)
Kidney bean May 18 May 30 0.653 0.53~ 0.79 0.593
(Phaseolus vulgaris L.,
var. Taishokintoki)
Potato April 30 May 23 57.0% 45.0 ~70.0* 12.70
(Solanum tuberosum L.,
var. Irish Cobbler)
*: Fresh weight.
o b BFH OFEHFET Y ELEE Lz (Table 1),
SR REEHITIT 5, 10, 20 35 L0030 A B fFLv, & m)e)
RiE»H 5, 5120 Ahc >\ CEFEYE, SiE 6160 Seedling
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W (T %5 <) OB, * X OETEWED KD 8 I
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Yo yE R, SERER -6 H LAk 0.515 *\\
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N — et
ERE, EOZAAETL & bIIEAT B EA R R Lic, olo oSSR e
—%, BFEWEOBD & — %, fEC X hRE May *x June *
CERRFC U, A, F YR =i LU, I
Zp 10 { BB oES 0 10% LTl L, L Fig. 1. (.Dhanges in dry matter weight of se.ed-
. : Iy o . lings and seeds (mother tuber) during
ML, AuA a3, BEFR20 B TR ER L, the mouth after emergence.
#1807 DM H T B0, LORDBILE LD T Note. The graph scale for potato (B) is indi-
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cated as one tenth of that for seed
crops (A). Arrows indicate the time
of emergence.

X : potato, O : kidney bean, ® : maize,
2~ soybean, a: adzuki bean.
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Table 2. Various consume attributes of reserve food (dry matter weight) in seeds,
dry weight increase in seedlings and apparent conversion efficiency
during the pre-emergence and early post-emergence period
Dry weight R . Relative Dry weight Apparent
C decrease Dec;:?:mg decreasing increase  conversion
~TOPS in seed rate in seedling efficiency
(2) (A (g/day) (g/g/day) {g/pl) (B) (%) (B/A)
Stage 0-5 5-10 0-5 5-10 0-5 5-10 0-5 5-10 0-5
Adzuki bean 0151 0.015 —~0.008 —0.003 —0.0866 —0.1155 010 005 66.2
Soybean 0.123  0.040 —0.008 —0.008 —~0,0461 —0.0904 013 011 105.7
Maize 0.210  0.030 -0015 —0.006 —0.0808 —0.0073 013 014 619
Kidney bean 0.523  0.050 —0.029 —0.010 —-0.1184 —0.2118 042 053 80.3
Potato 6.070 1.215 —0225 —0.243 -—0.0241 —0.,0423 228 183 37.6
1 d
Note: decreasing rate=%, relative decréasing rate= - - CZI (w: dry weight decrease in

seed, z: number of days during the experimental period).

stage-0: the sowing time,
emergence.
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Fig. 2. Relations between initial seed dry
weight and both dry weight and leaf
area in seedlings after emergence.

Note. Symbols are the same as these in

Fig. L
——: dry weight,

: leaf area.
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The number in parentheses repre-
sents the number of days after emer-

Note.

gence. Symbols are the same as

those in Fig. 1.
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Fig. 4. Relation between leaf area and dry

weight in seedlings during the month
after emergence.

Note. Sombols are the same as those in
Fig. 1.
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specific leaf area.(SLA) and
distribution ratio of dry matter to
leaf (DL) during the ‘month after
emergence. :

Symbols are the same as those in
Fig. 1.
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Days after emergence
Changes in leaf area expansion rate
during the month after emergence.

Symbols are the same as those in
Fig. 1.
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Summary

Differences in plant size in the early growth
stage have been suggested by many researchers

to be closely related to seed size in intra- and

inter-variety. The purpose of this study is to deter-
mine whether this relationship exists as a general
principal or not in inter-crop (species).

Seeds of each of five crops, as presented in Table
1, were sown under field conditions. Dry weight
decrease in seeds and dry weight and leaf area
increase in seedlings were measured at four times
during the month after emergence.

Dry matter weight of seedlings in the establish-
ment phase was heavier in crops with heavier seed,
and the differences among crops grew larger with
time. On the other hand, dry matter decreasing
patterns in seed were variable among crops (Fig. 1).

Dry matter decrease and the decreasing rate in
seed during the pre-emergence and early post-
emergence periods depends upon the initial seed
dry weight, but the relative decreasing rate and
apparent conversion efficiency differed among all
crops regardless of the initial seed dry weight
(Table 2).

However, the dry weight and leaf area of seed-
lings at each sampling date, and crop growth rate
during the experimental periods were higher in
crops with heavier initial seed dry weight, result-
ing in asymptotic relationships between them (Fig.
2 and 3). Also, a high positive correlation coeffi-
cient was obtained between dry matter weight and
leaf area in seedlings from the data pooled for
sampling dates and crops during the month after
emergence (Fig. 4).

Among the leaf growth parameters, the leaf
area expansion rate was higher in crops with
heavier initial seed dry weight, although time
trends in other parameters, such as relative leaf
growth rate, net assimilation rate, specific leaf
area, and the distribution ratio of dry matter to
leaf were independent respective of the initial
seed dry weight (Fig. 5 and 6).

Thus, the differences in the early growth and
development among crops were closely related to
their seed weights. The fact that the seed weight-
early growth relationship has a wider application
among crops as a general principal may be due to
the following reason;

1. Leaf area of seedlings in the establishment
phase is determined primarily by the amount of
reserve food rather than differences in components
of reserve materials and physio-ecological charac-

teristics in seeds and seedlings.
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2. Crop growth rate in the early growth stage crops during a month after emergence, although

the net assimilation rate, specific leaf area and dis-
tribution ratio of dry matter to leaf are variable
among crops.

is related to leaf area, not to net assimilation rate.
3. The ratio of leaf area to total dry weight

in seedlings is maintained relatively constant among



