HOKKAIDO UNIVERSITY

Title PANRSHZAOWRICET 2R : (B2W) 3FLERVEFERDORRICOVT
Author (s) J\&%, FUBEB; YAKUWA, Toshiro; [EH, P& b
Citation LEBERFERFEACILE, 13(2), 102-108
Issue Date 1982-03-30
Doc URL https://hdl. handle.net/2115/11967
Type departmental bulletin paper
File Information 13(2) p102-108. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




7AAS HFAOWMRKCET S MR

(8 2 #0)

3R T O 6 FEAEFROR R DT

AN /9 B 4
(LB 2 B R+ A 3 )
mE R BNEA KM~
(38 2 e I 0 R 55— )
ZHR%E - LBET R
(38 5770 52 1 B 59)
R - LR —
(AL B bR 22 1 B R )

th

n

#

(LHEEBE7 A <7 7 AR
(FR#n 56 £ 8 A 31 H )

Studies on the Botanical Characteristics of Asparagus Plant

II.

Observation on the root system of 3-year-old and 6-year-old plants

Toshiro YaAkuwa and Takashi HArRaDA

(Department of Horticulture, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

Yoshio Takanasai, Haruto TaMUrRA and Eiichi AKIMINAMI
(Experiment Farm, Hokkaido University, Sapporo, Japan)
Tatsuyoshi TAca and Kichizo Yamava
(Hokkaido Central Agricultural Experiment Station,

Naganuma-cho, Hokkaido, Japan)

Shigeki SATo and Kazuyoshi YaMABUKI
(Canning Research Institute, Hokkai Can Co. Ltd, Sapporo, Japan)

Kiyoshi YamMakawa

(Hokkaido Asparagus Association, Sapporo, Japan)

#

T AT H AR OR T LR TH Y, £
ORZFECIBRECHMLTE D, L LTRAILYE
T2 DR E, BRI TSMVRELBR - T
Wb ER, BEEMEYTHET A5 H AT, 204
BB B o THE— Ok BT 5 0 G LIERR
R EeBRE S » T 5,

T ARG HADBRRIEDOWTIZ WEAVER B3 212 U
B2, 30WRECL VREXhTVBL, 2hbirbsd

E—J
=5

102

TP BT 5 Rl R UL DT, haEOEEM
R ARBORBIREM LR EIhTW oYy, Lk
Mo TEMS SCEBED X 5RSML T EH5
T EEMEIE R U & T 5 L IRE B AT T 5 LT
DTEERZ ETHD, M EOBE»SILEED 7 A%
I AEECR TR Sh TV SERTRCT S -
ANHIHRCOWCGRE R, HBEHLATCHES
BROZKE L OB LWL T 5 B CRIHE X B
Lic, SENZDFE LD E LT, ALEmERFE oMy
Iz it B SEA R 6 FAKFERE LIBREHE



JNGK U - T R RKES - SR - LR - R R L L

T AATHADMRCET AR 103

?60
HHRUAHE

197543 A, 2V —7 > v b w500 DFETZE3cm,
BE 135 cm O — =R, reBELTEE L, @
6 1 = oW AL RSB R T R I e
(LEERFFTAR) CEE L, BiEe L v L.
BEiEI2 250 cm, FRRENE 60 em T, E4xfThd, W
L7 Y — v TCfT» T\ B,

BEARIFECHSS 1977411 F 1 RO 64 HIzY
% 19804 7 B 27 HicB: D DAEF RIF ek th %
RIEGEY, HEBROMTHCOWTHE L, T
OB - UL, FTHROPLOEED, BAREH
fir 825 LTEE XML (Fig. 1), #hoflLdbEE
23100 cm O %2 FELTEON % 120 cm OEI F
T D T, TE RO ME (HEEiE) kB bh ol
THANBROFESINCHE L, RFE%80cem i
fED THEBE W v, £ 80 cm O OME 2
W R ERBEDOHETHEL, 25 E60cm, 40cm,
20 cm DK DV T B K b &R /A Ui, U
35, BEEsEROR & ORARKR < o, uiilo 2 J7fL (Fig.
1l DFNEFTESDO TRy 7)) KOWTIIRDELED
DB Lic, BRCREAYERREY BT, 1<
K Licth, MTFEe@ELTw 2% 1AL
LY DER b, BB RE, WMTEEYREL, T
ZEOHICRECHF ROV THBELL,

% 7, 1980 EDFAR HBEO BT OV TLHEDHT

w175 L EbiT, #HELIBoM EHROHIT IOV
T L BB DA 12,

N

N

Fig. 1. Mark of each direction

C: Center of crown
1-8: Mark of each block divided into 8
different direction
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Table 1. Results of soil analysis
 Soil | Depth pH  CEC E“?‘;‘n"é‘i%‘s‘; base f&fg&f;‘gﬁ Truog P,Os|  Soil Sfc‘i‘,;ess*
7 (cm) (H,0) (me/100g) Ca0 MgO K;O | coefficient (mg/100 g) (mm)
1 0-19 5.90 14.2 176 86.1 62,7 545 43.5 LS 10
2 31 6.10 18.7 212 92,7 38.0 561 20.6 LS 22
3 81 6.35 20.5 226 1226 157 — 19.6 CL 17
4 100 6.65 8.9 187 1226 123 - 144 LS 15
5 100- 5.3 12.8 120 92,7 9.5 — 9.8 LS 12

* Yamanaka's compactmeter
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Table 2. Growth of the shoots
3-year-old plant 6-year-old plant
Number of shoots 13 17
max. {cm 177 215
Length of shoots { x. (em)
mean (cm) 135.8 177.0
. max. (mm) 18.8 23.0
Diameter of stalks
mean (mm) 9.4 151
. { number —_ 6,636
Fruits .
weight (g) — 1,884
Total weight (g) 674 7,922
Table 3. Results of chemical analysis of shoots
Weight of Weight of Percentage of| Inorganic constituent (% per dry matter)
raw matter dry matter dry matter —
(2) (2) (%) IT-N P,0Os K,0 CaO MgO
Main stalk 870.2 205.1 236 0.70 0.14 272 0.08 0.06
1st lateral stalk 404.3 132.7 32.8 1.56 0.28 3.06 0.13 0.15
2nd lateral stalk 261.0 110.1 421 2.60 0.43 2,63 0.26 0.30
Cladophyll 85.7 38.6 45.0 4.41 1.06 3.92 0.73 0.62
Fruit 392.8 59.2 151 3.64 117 418 0.08 0.28
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Fig. 2. Number of roots observed in eich depth

and distance from the center of crown in
3-year-old plant.
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Fig. 3. Number of roots observed in each depth
and distance from the center of crown in
6-year-old plant.

Table 4. Number of roots observed in the
side of soil column with various
radii from the center of crown

Radius from the 3-year-old 6-year-old
center of crown plant plant
20 cm 253 764
40 165 415
60 58 288
80 4 169
100 0 50
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Table 5. Weight of roots in each distance
from the center of crown (6-year-

old plant)

Radius from the :

center of crown Weight of roots
20— 40 cm 3,786 g
40— 60 1,786
60— 80 1,030
80—100 770
Total 7,372
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Table 6. Total number, length and weight
of root system

3-year-old | 6-year-old

plant plant

Total number of roots 455 1,478
Total length of roots 2096 m | 600-700 m
Total weight of roots 3,430¢g 13,669 g
Weight of rhizome 570 g 1,350 g
Total weight of crown 4,000 g 15,019 g
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Table 7. Results of chemical analysis of
roots {6-year-old plant)

b Percentage Inorganic constituent
epth of dry matter (% per dry matter)
(cm) (%) T-N P05 Ky,0O CaO MgO
0--30 8.0 106 0.20 3.75 0.36 0.38
30-60 79 1.11 021 416 0.32 0.32
60— 6.9 1.27 0.27 4,03 0.36 0.30
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Summary

Root systems of 3-year-old and 6-year-old aspara-
gus plants which were cultured in the field with
fertile alluvial soil were observed in 1977 and 1980.
The survey was carried out by the following
method. First, concentric circles with radii of
100, 80, 60, 40, and 20 cm in horizontal distance

from the center of the asparagus crown were

drawn on the soil surface, then soil was dug
vertically 120 cm or more in depth along the circle
from the distant circle, and roots in the side of
the soil column were counted separately in the
depths. The results are summarized as follows:

1. In the side section of soil column with a
radius 20 cm, largest number of roots was observed
in a layer 0-15cm in depth, and 2nd largest
number was observed in a layer 15-30cm in depth.
In the side section of soil column with radii 40 cm
or more, largest number of roots was observed in
a layer 15-30 cm in depth. The number of roots
in a layer 30cm or more in depth was not so
great, but some of them were observed at 105 cm
in depth in 3-year-old plant and at 155cm in depth
in 6-year-old plant.

2. In 3-year-old plant, no root was observed in
the side section of soil column with a radius
100 cm from the center of crown, whereas 50 roots
were observed in a 6-year-old plant in the same
section. Number of roots observed in the side of
soil column with radii 80, 60, 40 and 20 ¢cm were 2
or 3 fold or more in the 6-year-old plant than in
the 3-year-old one.

3. In the 3-year-old plant, the total number of
roots observed in the rhizome was 455, total length
of roots was 209 m, total weight of roots was 3,430¢g
and weight of rhizome was 570g. In the 6-year-old
plant, the total number of roots observed in the
rhizome was 1,478, total length of roots was 600
or 700 m, weight of roots was 13,669 g and weight
of rhizome was 1,350 g.
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Explanation of Plate

Plate I Roots appeared in the side of soil column in 3-year-old plant (left, 1-4) and 6-year-old
plant (right, 5-8)
1 and 5: radius 80 cm from the center of crown
2 and 6: radius 60cm
3 and 7: radius 40 cm

4 and 8: radius 20 cm

Plate I  Crowns of 3-year-old plant (left, 1-3) and 6-year-old plant (right, 4-6)
1 and 4: Roots
2 and 5: Ryzome without roots
3 and 6: Scaly buds
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