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Summary

Nitrogenous and non structural carbohydrate compounds in the remaining tissues of 10 weeks old
alfalfa (Medicago sativa L.) grown in hydroponic culture, were analysed during 24 days of regrowth
following shoot removal.

The dry weights of the remaining organs were not significantly changed for 10 days following shoot
removal. Compared with uncut plants, defoliation drastically depressed root growth, in particular that
of taproot. During 6 days of regrowth, nitrogen contents in all remaning organs significantly decreased.
Nitrogen loss in this period was pronounced in root system. Nitrogen contents in each organ after
24 days of regrowth in defoliated plant were recovered completely or exceeded initial level. Amino
acid-N was the most readily available form of nitrogen while protein-N was the largest storage pool.
The tap root contained about 51.0% and 33.4 %, respectively, of the total starch and total ethanol-
soluble sugar contents. The starch content of tap roots initially exceeded 40.7 mg. plant™ (day 0), and
then declined to the minimum level on day 14.

This result clearly showed that the tap root is the major storage site for metabolizable nitrogen
(protein-N and amino acid-N) and carbohydrate(starch), and that the degradation of these researves

occur much actively in the early period of regrowth.
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Table 1. Composition of the nutrient solution used for hydroponic culture

of alfalfa.

Macroelements mM Oligo-elements M
CaCl, 3.0 Fe-Na-EDTA 200.0
NH/NO, 1.0 H;BO; 14.0
K.SO, 1.0 MnSO, 5.0
MgSOo, 0.5 ZnSO, 3.0
KH,PO, 0.4 (NH,);Mo0,0, 0.7
K. HPO, 0.15 CuSO, 0.7
CoCP? 0.1
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Fig. 1. Accumulation of dry matter (mg. plant™) in lateral roots (), tap roots (7 ) crown stems
(%8 ) and crown leaves (i) of Medicago sativa L. during 24 days of regrowth following shoot
removal (A), and in uncut plants (B). Each value is the mean4S.E. for n=3.
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Fig. 2. Changes of the apparent mobilized size of N-fractions (protein-N, soluble reduced-N) in tap

roots (A) and lateral roots (B) during 10 days of regrowth following shoot removal. Each value
is the mean+S.E. for n=3.

Table 2. Nitrogen contents (mg N. plant™) of lateral roots, tap roots, crown stems and crown leaves
defoliated or uncut (control) Medicago sativa L. during 24 days of growth. Each value is the
mean4S.E. for n=3.

Nitrogen (mg N. plant™)

Days of
regrowth Roots Crown
Lateral Tap Stems Leaves
Defoliated plant
0 9.4+0.4 3.540.2 3.540.5 2.0£0.1
6 8.61+0.4 2.7£0.3 32403 1.34+0.1
10 9.54+0.9 3.2403 3.31+0.5 1.34+0.1
14 10.94-0.3 3.4+£0.1 39403 1.0+0.2
24 10.1+0.3 2.74+0.7 3.440.1 0.940.1
Control(uncut plant)
0 9.7+£0.4 33402 3.640.3 20403
6 10.2140.3 5.310.5 4.040.7 1.7+0.1
10 12.14+0.8 7.24+0.4 5.3+0.5 1.84:0.3
14 12.940.7 84+12 59404 1.84+0.5

24 14.742.0 9.742.6 6.21+1.2 1.340.5
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Table 3. Non-structural carbohydrate contents (mg. g* DM) of 10 weeks old Medicago sativa L. on the
second cutting date (day 0). Each value represents the mean+S.E. for n=3.

Crown Roots
Compounds Leaves Stems
Leaves Stems Tap Lateral
Amidon 35.6+3.6 13.74+4.0 342426 22.84-3.2 140.5+8.3 333154
Saccharose 9.81+0.8 6.71+0.6 9.1£0.7 8.4+0.5 40.14£2.0 21.61+2.6
Glucose 8.24+0.5 6.84+0.9 7.84+1.0 55+1.7 15.440.6 8.1+0.5
9.1+1.0 7.0+0.7 6.7£0.5 3.44£09 10.541.1 7.44+1.7
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Fig. 3. Time course of starch content (mg. plant™) in tap. root and lateral roots during 24 days regro-
wth. Each value is the meandS.E. for n=3.
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