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STUDY ON THE DYNAMICS OF NUTRITIONAL ELEMENTS
IN THE PLANTS OF SEAKALE (Crambe maritima L.)
DURING THE GROWING PROCESS
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Abstract The dynamics of the plant growth the content of various nutritional elements in the plants and the
uptake of the elements by the plants during different growing periods of seakale ( Crambe maritima 1.. ) were
studied in Angers France. The results show that the total growth of seakale plants in the field within 5 months

is12.22 t. hm > (dry matte). The growing order of seakale during various periods is the 5th month after the
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transplantation = the 3rd month™ the 2nd month > the 4th month™ the Ist month. The content of B. S.
Ca and P in seakale plants is the highest in the 2nd month and the lowest in the 5th month; the content of Cu.
Fe and Mn is the highest in the Ist month and doesn’  t change too much in the other periods; the content of Zn
and Mg decreases with the grow th of seakale plants; and the content of K and Nais relatively stable in the vari-
ous periods. The order of the total uptake of various nutritional elements during the whole growing season is K
> Ca> S> P> Mg> Na> Fe>> Mn> Zn> B> Cu and the order of the uptake of the elements ex-
cept Mn in various growing periods is the 5th month™ the 3rd month™ the 2nd month™ the 4th month >
the 1st month.
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(10 ®1 RSN HEEROERRR
) 3.69 g/ 0.2 ¢/ Table 1 The growing gituation of geakale plants
. s N °©
0.30 m X 0.50 m , ha during various growing periods
. . ’
63 000 . . ERWR H ¥ Months
Growing situation 1 2 3 4 5
° Bk
1. 4 . Total number of leaves 47 89 107 122 166
( . . . ﬂigﬁ‘n 47 S8 63 67 54
N )7 EM5% .
Leaves fallen 00 31 43 55 112
10 s ’ Ent6E (5 4%)
20 Weight of fresh stem and 8.1 184.2 5703 7173 1238.8
8 ° leaves (g / plant)
1.5 , EUFE 2/ 1)
Weight of drystem and 0.9 182 565 660 1449
Rochfall - leaves (g / plant)
PR E (g / 01)
’ Mean weight of each fresh 1.7 20.7 533 588 746
. . . . K. S. P. Ca. laf(g/lah
B. Cu. Zn. Mn. Fe a2k At %)
M Na Water content in stem 89.0 90.1 90,1 90.8 88.3
g ° and leaves
REHE /%)
2 Weight of fresh roots 05 108 401 663 1157
(g/ plant)
2.1 RETE @/ #%)
. Weight of dry roots 006 1.6 85 211 49.0
1 2 (g/ plant)
MRSk (%)
1) N Waler content in roots B0 852 788 82 576
HIbk BB (2 / Hk)
3 ’ Total weight of [resh 86 1950 6104 7836 1354.6
1354.5 g plant (g / plant)
b8 TE 8/ %)
193. 9 ¢, Total weight of dry 1.0 198 650 871 1939
) —n plant (g / plant)
12.22¢°hm ~. ’ ) > %ﬁfﬁﬁa%i olant 884 898 894 8.9 857
(570.9 g / SRR R (Lhm )
(415.4 o/ > (186.4 g/ ) > Totalgrowthofdry 0.063 125 410 549 1222
* g matter (t « hm™2)
(173.2 ¢/ )> (4.8 o/
);
Q 167.4%) > (213%) > (133%) > (72.9%) >
(28.4%).
> > > >
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’ Table 2 The growth and growing ratio of seakale plants
3 during various growing periods
’ " % E3 HBR A
’ . (3 A & Roots Stem and leaves The whole plant
: Months ki) ‘onTOY ke Tt ke ERECO
y Growth ratio FLMS ?l“\ gﬁio Growth ratio
. 1 0.3 150.0 45 125.0 4.8 133.0
’ 2 103 2060.0 176.1 2174.1 186.4 2167.4
T3 29.3 2713 386.1 209.6 415.4 213.0
- @) 4 26.2 65.3 147.0 2538 173.2 28.4
’ 5 49.4 74.5 521.5 72.7 570.9 72.9
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Table 3 The content of various nutritional elements in the plants of

seakale during various growing periods

A ¥  Months
b 1 2 3 4 5

El
ements WE PN WA PEM mE Pt wE YE BB EHA
Range Mean Range Mean Range Mean Range Mean Range Mean

B(ug/g)  142-176 160  16.6~20.7 182  151-189 167  115-159 141  115-162  14.2
Cu(ug/g) 512-1056  77.7 4.9-6.0 5.6 5.1-9.9 7.2 4.1-8.9 6.3 5.0-14.6 7.6
Fe(ug/g) 1193-1504 1353  85.0-143.2 1123  65.4-1526 105.6  94.9-132.0 1152  85.2-176.1 1164
Mn(ug/g) 60.6-1147 934  219-29.2 248  15.6-23.7  17.6  41.1-91.9 624 369652 473
Zn(ug/g) 49.9-688 607  33.6-454 414  321-475 397  28.4-38.0 328  203-307 258

Na(mg/g) 0.7-0.8 0.7 0.8-1.2 1.0 0.9-1.2 1.0 0.4-0.9 0.8 0.3-0.7 0.5

K (mg/g) 40.7-54.5 46.4 36.2—44.8 41.4 40.2-46.5 43.2 30.3-56.4 37.2 27.4-39.2 335

Mg (mg/ g) 3.3-45 3.9 3.1-4.6 3.8 2338 3.2 2.1-2.4 2.3 1.5-26 . 1.9

S(mg/g) 17.1-18.5 17.6 19.2-24.8 21.9 16.8-20.1 18.2 12.1-17.2 14.0 10.5-12.2 11.4
P(mg/g) 5.9-75 6.5 . 6.0~-7.3 6.7 5.4-1.1 6.2 4.4-5.8 5.0 3.7-4.7 4.2

Ca(mg/g) 30.0-38.2 33.5 35.7-48.5 42.5 30.2-34.6 32.6 18.8-33.1 25.3 16.7-30.7 23.3

. : (1)Zn Mg ;
Zn Py 19. 3009 Mg
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(2) B. Na. S. P Ca

) . (3) Fe ,
; . 4 Cu Mn ,
(5 K ) ) o
3 4 y . Fe. Mn. Zn. K.
Mg. P. Ca
’ ®4 HHFEHEDEASHERIRN SR
B Table 4 The content of various nutritional elements
’ Cu in several plants of cruciferae
cabbage
B(ug/g 30~100 30~100  20~100  30~100  30~100
2.3 Cu(ug/g) 5~15 5~25 5~15 4~15 4~15
Fe(ug/g) 70~300  40~200  30~200  30~200  60~300
Mn{ug/g) 25~200 25~200  40~200  25~250  30~250
X Zn(ug/g) 35~200  20~200  20~200  20~250  30~250
P(mg/g)  3~95 4~6 25~10 33~8 3~7
K(mg/g 20~40  45~75 20~55 26~42  20~40
" 5). s : Ca(mg/g 10~25  20~60  10~45  20~35 13~25
Mg(mg/g) 2.5~7.5 3~7 26~10  27~5 2.7~1
Sy ’ S(mg/g) 3~15 2.5~10
K> Ca>
S>> P> Mg> Na>> Fe> Mn>> Zn> B> Cu; 12. 22 t*hm *
, K 409. 4 kg. Cu284. 7 kg. S 139. 3 kg. P 51. 3 kg. Mg 23. 3 kg.
Na6. 1kg. Fe1422. 4g. Mn 578 g. Zn 315. 3 ¢g. B173. 5g. Cu92. 9g; It
, K 33. 5kg. Ca23. 3 kg. S11. 4kg. P 4. 2 kg. Mg 1. 9
ke, NaO. 5kg. Fell6. 4g. Mn47. 3¢g. Zn25. 8¢. B14. 2¢. Cu7. 6¢g. (2)
, . Mn > =
> > , > >
> = . N K> Ca>
S>> P> Mg> Na> Fe> Mn> Cu> Zn> B; )
Ca> K> S> P> Mg> Na> Fe> Zn> Mn> B> Cu; )
K> Cu> S> S> P> Mg> Na> Fe>> Zn>> B> Mn> Cu;

, K> Ca> S> P> Mg> Na> Mn> Fe> Zn> B
> Ca; , K> Ca>S> P> Mg> Fe> Mn>Zn>B>
Ca. ,

2. 4
6
(D ) B. Cu. Fe. K. Ca. P. Zn. S. Mg

) 0. 838 8 ~0,995 9, Mn. , Na
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Table 5 The absorption of various nutritional elements in scakale plants during various growing periods

A ¥ Months
T & 1 2 3 4 5

Blomeols  “XAWER R it AAMER R T RARKE R if AJRLE R A AARKE R i
Absor. Accu. Absor, Accu, Absor, Accu, Absor. Accu, Absor. Accu.

B(g) 1.0 1.0 21.8 22.8 45.7 68.5 8.9 77.4 96.1 173.5

Cu(g) 4.9 4.9 2.1 7.0 22.5 29.5 5.1 34.6 58.3 92.9
Fe(g) 8.5 8.5 131.9 140.4 292.6 433.0 199.4 632.4 790.0 1422.4

Mn (g) 5.9 5.9 25.1 31.0 41.2 72.2 270.4 342.6 235.4 578.0
Zn(g) 3.8 38 48.0 51.8 111.0 162.8 173 180.1 135.2 3153

Na (kg) 0.04 0.04 1.21 1.25 2.85 4.10 0.30 4.40 1.70 6.10

K (kg) 29 2.9 48.9 51.8 125.3 177.1 27.1 204.2 205.2 - 409.4

Mg (kg) 0.2 0.2 4.6 4.3 8.3 13.1 0.6 13.7 9.5 23.2

S (kg)' 1.1 1.1 26.3 274 47.2 74.6 2.3 76.9 62.4 139.3

P (kg) 0.4 0.4 8.0 8.4 17.0 25.4 2.1 27.5 23.8 51.3

Ca (kg) 2.1 2.1 51.0 551 80.6 133.7 5.2 138.9 145.8 284.7

Absor. —Absorption, Accu. —Accumulation
Fe>B> Cu> K> Ca™> P> Zn> S>> Mg> Na=> Mn, , » B. Cu.
Fe. K. Ca. P. Zn. S Mn , Mn
6 r
Table 6 The relative coefficient between the grow th of seakale
plants and the absorption of various nutritional elements
Elements
Growth B Cu Fe Mn Zn Na K Mg S P Ca

. . 0.9855 0.9765 0.959 0.5300 0.8963 0.554 1 0.9704 0.8388 0.883 6 0.925 0 0.944 0
Growth of plant

) . 0.8372 0.8773 0.%47 2 0.8130 0.669 3 0.2542 0.8032 0.5696 0.6327 0.7069 0.737 9
Growth of wots

) . 0.9995 0.9706 0.973 1 0.4063 0.942 1 0.6402 0.9915 0.9023 0.939 0 0.966 4 0.980 3
Growth of stem and leaves

Na . () B. Cu. Mn. K. P. Ca
, r 0. 706 9~0. 877 3; Fe
, r 0. 9472; S. Mg. Zn ,
, r 0. 5696~0. 669 3; Na , r 0. 2542,
, , Fe ; B, Cuv Mn. K. P.
Ca 3 Sv Mg. Zn )
; Na . (3) B. Cu. Fe. Zn.

K., Mg. S, P~ Ca ) r 0.9 ; Na
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s s r 0. 640 2; Mn , r
0. 406 3. , , B. Cu. Fe. Zn. K. Mg. S. P Ca
, Na )
Mn .
, Fe s
; B. Cu. K. P. Ca. Zn. S. Mg
H Mn H Na
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