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®1 KEg 29 Rep/phREE S KR* (cm)
Table 1 Growth of wheat seedlings in water culture for 29 days*
15 x 29 *
& b 15 days 29 days
Treatment L ® E®K L K WEBK
Root length Top length Root length Top length
»
. 2 &8 K
6.99+1.14 10.9+0.78 9.4041.94 13.0541.33
Full nutrient solution
2. BEBK+BEER
- Full nutrient solution+ 14.33+1.44 11.540.56 23.89+-3.88 13.6741.22
sodium humate
3.8 B OB K
5.804-0.61 10.9+4-0.68 5.6040.74 11.904+1.24
—P solution
4. GREABK+EEER
—P solution + sodium 8.9740.73 11.340.52 10.50+1.01 13.6341.20
humate '
5. hBEEE BT M
—P solution + rock 13.24+4+1.39 11.540.61 13.3641.24 14.0041.25
phosphate
6. m}%?&lef)}fi-fl-ﬁﬁrﬁ+}ﬁ%
—P solutton + roc
phosphate + sodium 14.3841.17 11.3+40.77 14.3141.83 13.40+1.26
humate

* 20 BREEL RPBERENERIGEE,
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* Average of 20 seedlings;
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Fig. 1 Scedlings of wheat growing in culture
solution for 29 days (Nos. refer to table 1)

numerials in this table are mean value and standard deviation.
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Fig. 2 Seedlings of wheat growing in culture
solution for 47 days (Nos. refer to table 2)
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Table 2 Growth of wheat scedlings in water culture for 47 days*

il bl i s
s =2 Root Top
Treatment KE (cm) | #8 (mg) [ TH (mg) | KE (cm) | #E (mg) | TE (mg)
Length Green wt. Dry wt. " Length Green wt. Dry wt.
. £ & ¥
20.143.38 72 6.2 18.741.82 300 4.4

Full nutrient solution
2. ELBRTRIIEW
Full nutrient solution+ | 25.044.55 61 5.2 18.443.09 250 3.7

sodium humate
3. B OB OB

8.3+1.11 43 4.4 15.8+41.82 220 3.4

—P solution
4. GRESTS IR TR BA
—P solution + sodium 9.940.95 61 4.6 17.342.14 246 3.8

humate
5. Ghik+ BB
—P solution + rock 13.941.75 85 6.9 17.841.99 275 4.2

phosphate
6.6+ B+ TR
—P solution + rock pho-| 20.94-2.80 70 6.1 16.542.37 230 3.6
sphate + sodium humate
7. ZEBE VB
Full nutrient solution 20.7+4+4.07 72 5.3 19.64+4.17 255 3.7

-+ rock phosphate

* 20 R,

* Average of 20 seedlings; numerials in this table are mean value and standard deviation.
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HERARNER. R 2w, L8 7 54E 1 ERNKEEXES, BETERDERERK. X
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. ®3 NEKIE 20 RERAPHKER (ppm)

Table 3 Phosphorus content in different culture solutions after growing wheat
seedlings for 29 days*

i it i o & B
Treatment P in solution
1. %8 £ B ¥&
102.0

Full nutrient solution

2. TEBERTIREEEW 06.0
Full nutrient solution + sodium humate ’

3. 08 B OB OB n &
—P solution tr.

4. BRBABETREEN n &
—P solution + sodium humate tr.

5. REBRTBTH T B’
—P solution + rock phosphate tr.

6. GRS R+ KN &
—P solution 4 rock phosphate + sodium humate tr.

* BB 3500 /5y ML ENE.

* P determined after centrifuge.
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ﬁ{#ﬁ@iﬁ“ﬁ}(iﬂﬂjbo ﬁmﬁﬂﬁ%%: P,0516.5, MnO 1.32, FeO 2.36, CaO 30.5,
MgO 4.51, ALO, 0.97) 4533 80 B, 7E 300°C FHRATR 22 /NN B L hF B (72 R BL 3
TS 300 240, R FBEE Y 2—5 X 108 F/EX - B), BB A0S EFER P/R
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BB kro 7ZESHT (2000 ZEF)F A 100 BB AHERT M GIABS RENSORUEE),

R N EH (ERE) RAKB(CRE A). BREH 30 RER—ENBLHEE
ETEENIRAS, SE=KE, SBREEAEH, ENEFRKESRAN, KBRARHE
B (Espino) B¥, RMEBMAERE 25 (FHRIKREN 2%). EMEFEDHEBRMRK
BE 200 ppm, 7KFEX 100 ppmo EFRIKKY pH HHRK/FHAE 6.5, HRE (25—30°C) H
BRERTHER. SXAMEREAKES, HEH A pH o )
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(2) ABRER

MKBEERNERE (RDF, RERWESERERNERK KBNEERMLE
BRRKEAXRA 176 &, MEEBRRCENZEMRKENNRYLIME. RN, I
EERR LR, Bk T ERNEMBRAR. X5 ERANMARNERSAR, FEAR
HE,

B4 HHERTRBAE-EHAE, BESHEEER"

Table 4 Growth of rice and tomato seedlings in culture solution containing radioactive
rock phosphate for two weceks*

;] b - R T 2 R
&b = Roots Tops Total dry matter
Treatment KE (cm) EE (cm) Eﬁ(ﬁ/ﬁ)
% % Weight %
Length Height (g/plant)

.8 . .27 00
Check

Rice + R R

+ sodium humate

15.5 176 60.5 114 0.42 155

Check

Tomato + IR Y

+ sodium humate

*IHKEY,
* Average of 9 plants.
EHRE EBERBENNESLRZN, CHE - IRABE. RRLEEELS PR
HERDE, ARBKITE, BERPHFREEERMRS BT BT SR P (£ 5).
H A, RN RN ERREREER, STEAENRBNERIER, E3H
AR EDREAEBREHT PR, XEERERILERBREARNABRR4TH
BERE—BH

9.0 130 29.5 108 0.56 222
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5 KER-EAOHEHEE P ME

Table 5 P accumulated in tomato secedlings growing in culture solution containing
radioactive rock phosphate (2 weeks)

32p 200 .
& m BIR/200me S \psopoh/200me 5| RAGTFEma/tk | P Bkb/8 - 5
s .
'P counts/200mg - min Average counts/ | Average dry wt. P counts/
Treatment 1 2 3 200mg - min mg/plant plant - min
¥ R
. 379 385 369 378 250 471
Check
+ B AR A
+ sodium 150 159 157 155 560 434
humate

SR ¢ Wk sa=5.2, ¢ =42.6, P<0.05,

£ % X W
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THE EFFECT OF SODIUM HUMATE ON
THE UPTAKE OF PHOSPHORUS FROM
ROCK PHOSPHATE BY PLANTS

Mei Hui-sheng, Jia Li-bin, Chen De-mao and Cao Zong-xun

(Beijing University)

Summary

Present article reports the effect of humic substances on the availability of rock
phosphate to erop growth.

Water culture experiments for wheat, tomato and rice were carried out with both
ordinary rock phosphate and radioactive rock phosphate as phosphate sources.

Experiments showed no evidence that the addition of sodium humate gave beneficial
offect on the availability of phosphate from rock phosphate to erop growth. However,
the stimulating effect of sodium humate on root growth can be observed in all cases.



