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Abstract—The free amino acids were determined in different parts of maize seedlings (seeds, roots and shoots),
0, 2, 4 and 6 days after sowing.

INTRODUCTION

SINCE nitrogen assimilation does not take place in seedlings of maize growing in the dark,
free-amino acid pools arise almost exclusively from protein hydrolysis of the endosperm
tissues.! Although during the last decade the technique of qualitative and quantitative
determination of amino acids has been greatly aided by auto analysers, we have been un-
able to find work concerned with the free amino acids during the early stages of growth
in dark. Most papers concerned with the determination of amino acid pools during ger-
mination concentrate only on certain parts of the growing seedling and especially on the
germinating seed.” ® It is our opinion that the early stages of development have failed to
gain the attention they deserve. In the present work the free amino acids of the seed, root
and shoot were determined during early stages of development.

RESULTS AND DISCUSSION

A gradual increase in whole plant fresh weight of the maize seedlings was observed,
while the dry weight was slightly decreasing, mainly because of respiration and exudation
(Table 1). In the seed there was a dry weight decrease due to respiration and transport
of seed components to root and shoot. On the other hand seed fresh weight was highest
on the 2nd day, when water uptake through imbibition was highest (compare seed water
contents at different ages), and while transport is insignificant (as indicated by dry weights
of root and shoot).

Table 2 gives the quantities determined for the amino acids for each section of the plant
of different ages. These quantities may be expressed on a fresh or dry weight basis; also
as molarities and percentages of the total free amino acids by reference to Table 1. For
the whole plant the total free amino acid concentrations in ug/g fr. wt were: 663 (0 days);

* Part I in the scries “Growth Chemistry in Maize”.
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TaBLE |. MAIZE GROWTH EXPRESSED AS INCREASE IN FR. WT. DRY WT AND LENGTH
0 Days 2 Days 4 days 6 Days
Fr. Dry Fr. Dry Fr. Dry Fr. Dry
wt wt wt wt  Length  wt wt  Length wt wt  Length
(mg) (mg) (mg) (mg) (mm) {fmg} (mg) (mm) {mg) {mg) (mm)

Seced 287 262 386 251 IS8 190 364 147
Root 22 3 10 220 24 105 308 30 170
Shoot 21 2 15 428 27 100 K19 51 225
Lower
segment 328 19 80 339 30 170
Upper
segment 100 ¥ 20 280 21 55
Plant 287 262 429 256 25 1006 24| 205 1491 228 395

4040 (2 days); 2430 (4 days); 2430 (6 days). The free amino acid content of the whole plant
was high on the 2nd day and then fell to a constant value on the 4th and 6th days. Free
amino acid pools of seeds in ug/g fr. wt are: 663 (0 days); 3690 (2 days}; 3910 (4 days);
2220 (6 days). The high concentration at the 4th day is probably due to the fall of the imbi-
bition rate rather than to an increase in the rate of hydrolysis or a decrease of transport
from the seed.

Table 2 shows a gradual increase in the total free amino acids of the root with age. How-
ever, there is a steep decrease from 12200 (2 days) to 1670 (4 days) and 1340 (6 days) pg/g

TABLE 2. FREE AMINO ACID POOLS

0 Days 2 Days 4 Days
Amino
acids seed seed root shoot plant seed root shoot
Cys A* - - 0-3 0-3 - - 30
Asp 416 63-5 19-4 1-3 842 320 87 305
Thr + Ser
Asn + Gln 354 2418 493 10-0 3011 1934 1387 2475
Glu 303 146°1 514 34 200:9 1052 199 638
Gly 36 229 97 1-6 342 141 19:1 232
Ala 16-4 830 36 56 120-2 650 467 590
Val 1-0 153 73 31 257 1o-5 259 40-0
Cys 59 1052 233 03 1288 195
Met trace 431 431 546 31
Ile 24 44-0 4] -2 49-3 488 140 153
Leu 28 150-2 37 21 156:0 156-4 82 292
Tyr 4-0 1062 72 27 116l 139-0 130 329
Phe 23 104-5 62 1-6 123 1351 98 284
»-AbAt - - 101 - 101 11-8 31 2
NH, 192 690 111 04 80-5 49-6 24 97
Ornt 46 216 4-5 03 264 79 [ 124
Lys 54 80-7 46 18 871 730 178 343
His 54 79-5 19-4 35 1024 989 173 409
Arg 99 47-1 SR 16 54-5 778 S8 46
Total 190-0 1420-0 270:0 410 1730-0 1340-0 3670 6800

* In Asp equivalents.
+ In Phe equivalents.

T Amounts in ug in each tissue.
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fr. wt. The value of 12200 ug/g fr. wt in the 2-day-old root is strikingly high, since next
higher concentration is 3910 ug/g in the 4-day-old seed.

EXPERIMENTAL

Plant material. Zeamays L., IZ 400, seeds (germination higher than 95%) were grown in wet sand in the dark,
at 25 + 1° and 1007, humidity; 2 samples of 20 seedlings were collected, each experiment replicated 3 x (4- and
6-day-old shoots were divided into upper and lower segments at the level of the node).

Preparation of EtOH extracts. Dry seeds and parts of growing seedlings were extracted 5x with boiling EtOH
(80, 80, 50, 50 and 80, resp.).

Free amino acid determination. Since the quantity of the total free amino acids determined from the 6 extracts
of the same part and age did not differ significantly, the final determination of the individual amino acids was
carried on the combined extracts (mixture of 6 extracts), using a Technicon Auto Analyser.
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DURING EARLY STAGES OF DIEVELOPM[{NTI

6 Days
—
lower upper lower upper
segment segment plant seed root shoot segment segment plant
- 30 30 - 44 _ 44 4-4
231 74 712 68 116 628 242 386 812
221-6 259 579-6 120-0 145-2 13960 846-0 550-0 1661-2
50-0 13-8 1889 40-7 25-5 839 533 306 150-1
206 2:6 564 55 24-5 102:1 729 292 1321
54-1 49 170-7 380 301 112:6 765 361 1807
372 2-8 824 31 352 359 10-3 256 742
— — 119-5 1050 — — — 105-0
31 — 577 147 — — - — 14-7
147 06 781 537 21-3 716 573 14:3 1466
273 19 203-8 1114 313 733 619 114 2160
319 1-0 1849 939 102 552 372 18-0 159-3
268 16 1733 106-2 11-4 47-5 312 163 1651
17 0-4 17-0 125 22 12:3 67 56 270
81 1-6 617 323 34 286 234 52 64-3
81 43 26-8 69 65 154 84 7-0 288
292 51 125-1 169 316 1352 94-6 40-6 1837
346 63 157-1 282 198 1570 1114 456 2050
39 07 882 134 39 132 66 66 305

5960 84-0 24500 809-0 414-0 24100 1520-0 885:0 36300




