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Table 1. The compositions and characteristics of common peat soil.
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% =1 g & [#
EWE (%) 50. 69 46.7~54.9
fix/ & 45. 64 15.4~99.2
BWYE (%) 3.70 0.3~8.9
5 (235 6.92 1.0~15.0
MR (B 35. 50 13.8~81.3
P& s fiE 3.76 3.0~5.2
o7 Bt - A HafE 148. 50 121.0~224.0
(ZEE/1005%)

HE (R ILHEX) 0.11 0. 064~0. 195
RKIT (%) 616. 10 366. 0~937.0
WA 53 R AR 124. 80 59.8~319.2
(BRZOEHE  BESZ—)

TS E (F LEAL) 55. 10 22.3~207.8
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Fig. 1. Scheme of the possible way that humic substances affect the metabolism of plant cell
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Table 2. Effect of various humic extractants on the radicle growth of lettuce seedlings.

sample 50 300 500
mgL'1

% increase or inhibition(-) of control(H,O)

Na-humate(HA +FA) 25 33 39
Na-humic acid(HA) 46 58 54
Na-fulvic acid(FA) 15 2 -5
K-humate(HA +FA) 26 30 34
K-humic acid(HA) 46 58 57
K-fulvic acid(FA) 18 4 -14
Purified humic acid(HA) 41 60 77
NaOH -24 -22 -22
KOH -26 -16 -35

SRBEERENYH & ENRERZCEER(RD) BYRERGIFER 5 FERENE
RREE A S B I RA N M@ A RERRE > B EKOHA R MY AHE LENaOHA R % -
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Table 3. Effect of various humic extractants on the shoot growth of lettuce seedlings.

sample 50 300 500
mgL'1

% increase of control(H,0O)

Na-humate (HA+FA) 55 78 70
Na-humic acid (HA) 22 52 68
Na-fulvic acid (FA) 45 60 62
K-humate (HA+FA) 70 85 105
K-humic acid (HA) 72 92 95
K-fulvic acid (FA) 62 100 115
Purified humic acid(HA) 42 45 65
NaOH 55 65 65
KOH 80 100 145

AR B S BT B TH 2 VRS2 S5 AR Th AT O ZE BRI A 2 8 o A RRE T ERIRTSE > /R
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AT o FEEHE T 0 T T B AR 1O 18 R S B U L T I 2 B D 0 MR 1000 mgL BRI EE 0 E
2000 mgL 1 EFE E AR o (B EE ST N - RIFERE GG - LHZBERRS -
fo B g 2 — ek EUURIRT 4 o RS RERIEFRED  BEBRSERDNEESRERZRE 2
HEEYRAAEE R » R EE SR o B BRI IR - HEEWIRERDN
HREBGEE » EHEERNARE  BRAEERRE -
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Table 4. Effect of humate-Na and humate-K on the growth of lettuce seedlings.

Humate-Na Humate-K
Concentration Radicle Shoot Radicle Shoot
mgL'1 % increase of control (H,O)
200 24 5 22 30
500 31 18 25 52
1000 49 58 27 69

2000 23 64 28 95
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Table 5. Effect of humate-K and humate-Ca on the growth of lettuce seedlings.

Humate-K Humate-Ca
Concentration Radicle Shoot Radicle Shoot
mgL‘1 —— % increase of control (H,0)
50 15 10 7 2
100 10 16 3 8
200 17 28 28 4
500 11 50 36 19

HR RS R MEE (FR—) T > JBRE L REARE EEREA - HR_AFRERER - KE
VB R LA ASHIALH RS B IR R A RE - ARASH =N FAAE LRPEE
TR L » DULBHIR H WY & RIZ TR o RIS RBUR » 2K BALH (Pushin soil) FIE
REBE FLE 5 YR 5% (Puli peat) EFFRE(EE B EYIRIAE R » T B KRS L (Tatsun soil) R H
AP L (Potzu soil) Z RTERL HIZE B IR R FAEELS T » M REEHZFRESEDRZER o Kl
R IR R ER S B E YR E R REY A EE > HEAGRERE )G o B LR
Ao HUEHWBRRSE > BRBERS2ESD LEE  HEYERIDBOURET - FE
BOERERR AT AR E o

W LU ) uﬂm ,\! WUy

hd .
ol 10 20 30
Time (min)

B — ~ 180 38 R ELSHE R % B % 2 HPLCBIRE
(@fEGHH¥E  (b)L3E (cJEBMERE 1. %78 Putrescine ; 2. 7 Hexanediamine ;
3. %7~ Spermidine ; 4. 7~ Spermine

Fig. 2. HPLC chromatogram of polyamines in soil and its humic acid from Pushin ! (a) standards
(b) soil (c) humic acid. 1=Putrescine; 2 =Hexanediamine (internal standard); 3 = Spermidine
; 4 = Spermine.
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Fig 3. Effect of a series concentration of polyamines on the radicle growth of lettuce essdlings.
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Fig 4. Effect of a serices concentration of polyamines on the shoot growth of lettuce seedlings.
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Table 6. Effect of purified humic acid extracted from different sources on the radicle and shoot
growth of lettuce seedlings.

Source of humic acid Radicle growth Shoot growth
mm

Puli peat 20.2 b“ 12.2 a

Pushin soil 23.3 a 12.3 a

Tatsun soil 20.8 b 13.1 a

Potzu soil 19.4 b 13.7 a

Control # 13.6 ¢ 11.8 a

% Means in columns followed by the same letter are not significantly different (P =0.05) by Duncan’s

multiple-range test

Deionized water was adjusted to pH 8.0
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Summary

Organic matter fertilizer present several kinds of characteristics. They usually depend on the
original organic material and their decomposed extent. Because of the humification processes of
organic material in nature, the composition of organic matter fertilizer may trun into more
complicated. Peat is an ideal material for organic matter fertilizer. It comes from various vegatation
and accumulates in different environment for a long time. For instance, peat soil differ from peat
moss in physical and chemical characteristics. Peat soil should be the best organic material to raise
soil organic matter content by its lower decomposed character. The alkaline extractant of peat
soil-humic acid and fulvic acid, promoted the radicle growth of lettuce by 23-49% and the shoot gowth
by 5-64% on a series concentration (200-2000 mgL'1 ). Humic acid showed better effect on radicle
gowth of lettuce than fulvic acid did. However, fulvic acid promoted a little effect on the shoot
growth of lettuce than humic acid did. The purified humic acid extracted from peat and soils also
showed significant effect on the radicle growth of lettuce, but not the shoot. The mechanism of humic
acid reveal good effect on plant growth still needs further speculation. It was the first time to find
out a phytohormone-polyamines in humic acid. The major polyamines-putrescine, spermidine and

spermine showed beneficial effect on the growth of plant.

Key words - peat, alkaline extractant, hormone-like activity, polyamines.
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