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BEERMBEERITTHLHRREINY, BEE SO, SRILHTH, Fe,0,MHLFRLK;
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WRo RITHTH hEY, BEEABLIBRAK RN F* WRHOHEER, BE
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BT ROECWEBARE R EFERY, RIVREL BT EBR AP TROSE, 55
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FHERERNEN, BRALREE—H#N. Xk, REBHFLNHRE, AXREF,E/H
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EfEKELES LB —AFRE.
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1) 2% BAE+AXNESKBLORR, LB¥E 1979 F4,
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3) /AT, 1980 MEEBREREALANR.
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&BT POs M KO HME, AXMABLOERERARR T HANBEIR,BTA
R RERE R B, XL B R T o

EEHEELEPEE L. RERMKBERTLIBIEMSIEBNONFE—S
Fo, X MARZEBEEN. Pk 13 STk 43 SHMREBEABLIES, B
TS UHE L 8BE, TEREIFS. MK 2WH, HBEENKBLIMIRENKEL
—H, ARREEFEASGERTELE S SN, ST EHREBRT L ABLPE
EHENHEERD , XRAMMX R B 0H LR,

MEBTRRIRE, GOMERE. Bk43. 8kA 13 (R 3) REME L WA Tk
DK P BRMABIEHEER. ERLTHEMAMA Ni, Co, Cu BAXBE, B Co
W iE BT 5EHE HEMET.
%2 REBFUCKBLIEHSE

Table 2 Content of silicon in secondary gleying paddy soils

+ 5 A BEEA ot | RE(EX) | £5i0,(%) |ExE#Si0r(%)
Gleying | (44K Total $i10, | Amorphous (2)/(1)% 100

Soil No. | Locality degree Soil name |Depth (cm) %(1) Silica (2)

o6 LH TS gﬁ‘ﬁf Boat 0—12 71.00 1.38 1.94
$5  lyiangsu Wuxil TDRERE | o ¢ 4 0—10 70.00 1.71 2.44
5-25 THERL %%ﬁ’f g d+ 0—14 73.15 0.35 0.48
S24 | Jiangsw | RRERE | 5o 1 | 018 72.00 0.74 1.02
¥‘_§_1133 HApE IR ”é,%y‘ﬁf HER 012 69.38 0.33 0.48
2‘.@% 1:3,';::,',' EREBE | o 5 m 0—16 72.98 0.53 0.73
M}fi; kIR %fgﬁf 3 0—12 64.46 0.65 1.01
L Taoyman TREBH | 3 & @ 0— 9 69.78 1.04 1.49
‘1’-"’};_‘1 kIR %ffyﬁf HRER 0—12 60.31 0.33 0.55
L 1‘.1:;;‘3:" TREME | 2 g @ 0—12 71.60 2.03 2.84

* 0.5N NaOH #IBIR—EEE T,
* Extracted by hot 0.5N NaOH.

X LR PR EERRFIWESERGE 4) 2, FRESHMHKE) H(ER-H
BB (0.IN HC) PNEEBHAAT. EEEENE BT LHSEH AR
HKTHA NS R, AFRHESERK. AAREEHNEEE XK.
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Table 3 Content of some microelements in secondary gleying paddy soils

Mn Ni Co Cu
+9 | BEGEX) | RER | gaifia
Soil No. Depth (em) | Genetic horizon| 571004 soil ppm
0—12 A 36.1 38.6 15.4 24.7
o 43 15—28 Pg 33.6 37.6 15.4 23.3
28—45 Bg 38.4 36.4 16.1 23.4
T-43 4560 B 138.9 35.4 19.3 18.5
80—90 Be 30.6 44.6 14.6 24.2
0—15 A 29.1 26.0 10.3 12.2
ok 13 15—22 Pg 25.8 25.0 9.1 10.7
22—48 Bg 34.8 24.7 9.4 10.4
r-T-13 4871 B 194.3 23.6 12.2 9.1
71—100 Bg 36.5 22.5 13.5 12.5
19 012 A 42.4 33.1 17.6 21.5
12—30 Pg 71.0 34.9 19.7 21.8
r-49 30— 40 B 79.7 36.7 16.6 23.6
0—11 A 24.6 26.1 10.6 1.8
Bk 16 11—22 p 24.8 25.6 12.4 13.2
ToT-16 40—86 B, 47.0 23.1 10.0 11.8
86— 100 B, 115.9 20.0 9.8 10.9

T EEAKGBK (T.T-1)” £, 5ENERRERENHFACTHR).

Note: Soil samples “T7, “T-T? were collected from Taoyuan, Hunan.

x4 RERWEKBLAERUSUBTRSR (rpm)

Table 4 Content of some available microelements in secondary gleying paddy soils (ppm)

HE(EX) RER
Soil No. Depth (¢m) | Genetic horizon B Mo Zn Cu
0—15 A 0.38 0.10 1.1 0
B 11 2248 Bg 0.30 0.06 0.2 0
T-T-11 5560 B 0.18 0.08 0.1 0
71—100 By 0.18 0.10 B 0
® 19 0—12 A 0.32 0.20 2.1 0.7
_ 12—20 Pg 0.26 0.22 1.2 0
1-49 30—40 B 0.18 0.34 BT 0
B 53 _
2 0—15 A 0.24 0.20 1.4 0.6
0— . )
Mok 2 15 A 0.32 0.08 1.7 1.4
_ 1525 Pg 0.14 0.10 0.3 I
T-1-2 40—50 B 0.16 0.10 0.3 0

(2) REBAULKBLOHER
KBLERIBRUAMERIBAR S MXABE, RIVEABLRUS AL

=)
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B, MR FHANEFEY =R, BY TROUAFT RO R R, KRB T,
REBHHUABLIEETEMRBARL Lo EAMMESR.

1, AARKBETOREBTFRR FEELMKBLAZLHEERMLE. BRHER
EMEN ENNEERCRBLE, RHRRFREMU T BTUNBEW, RAEHK,#
ZERERB T, REBFAMRABIFEERREY “BEE", EXFWELETIE
FR#E Fe*™ ARk 145.8 B3/100 it (K 5)o & “BRE" THXNRKRE, KL Bg Fo
BT, — R “ERE " H#. AR, X—RHHERE/ .

2, EAEFERKBIOREBERH. BERINEEHNNY A—P—B—G, EREHRHE
EREMNT, BREEEN “BRE . ‘HFRE" NEELBERRAERAMN. MEEL
U, REGREEFNHGEMARE, MAEURENCILEK L LR ENLEAT.
MNEEMRERE, BENERE F* A 60—70 Z3E/100 1, BEMNFX 200 &

x5 FABKBERERWORS

Table 8 Some characteristics of secondary gleying oxidizing paddy soils

N ++ Mntt
BEGA + = & & R BEEX) Fe "
Gleying properties Soil No. orizon pth{cm (R35/100 %+ ) (mg/100g soil)
i 49 A 0—12 12.0 ey
REBE Pg 12—20 145.8 24.7
Secondary gleying T-49
BC 34—40 3.6 ik
012 2.5 ¥R
TWERH 48 A TRLE
No secondary P 12—-20 6.0 R g7
gleying T-48 BC 40—50 8.1 B
A 0—12 12.0 —
REBE B 64 Pg 1525 90.1 39.0
Secondary gleying T-64 B 35—45 2.8 2.6
BC 70—80 2.8 3.8
A 0—15 {3 —
P Ty 51 R
No secondary P 15-26 =$ U 2.7
gleying T-31 B 38—51 4.2 —
EREEE
No secondary B 42 P 15—25 18.4 12.0
N T-42
gleying

: Fe, Mn  f 0.1M Al(50,), BHIRER,

®/100 5t (& 6)o MBEAFME, AMNRA Pg B, bk 50 SHE; HHHEHR Be
B, bk 43 fuBkA 11 MMM “ERE"EEANN 7—8 EXEL, ANTA 30 HXo
HTHRFRERARENB B, B EEHENEL B X—REITMAERERBFTEK

BiHprsEREK.
3, BREAKBINEBEEER. BREABINHRAREFERENERE, BRAR
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BWBR. ZRMEMEFEHABLHHBRA KEREMNAMERYAREL Pg B
FOE R — AR 3L Be B3 M RA AR LN G ENERERATHRE G Bi& (R 7),X

xe BAEMEABLRERWHRA

Table 6 Some characteristics of secondary gleying in redoxing paddy soils

++ +
®HE R + = &R | REEX e Mn
Gleying properties Soil No. Genetic horizon | Depth (cm) (%/100 B+ ) (mg/100g soil)
A 0—12 35.4 0.8
P 15—28 198.8 17.9
KW B 43 s
Bg 28—45 162.5 9.4
Secondary gleying T-43 B 4560 4.8 W
Cg 80—90 4.6 3.1
A 0—9 20.4 25
B, 25—35 4.4 S
No-secondary gleying T-44 B, 40—50 3.2 B
B 80—90 5.0 B
ErREBRY % T-45A A 0—15 4.6 =87
No-secondary gleying % T-45B P 15—20 4.5 B
A 0—15 14.9 6.3
REBE Bk 11 Pg 15—22 155.7 7.6
] Bg 22—48 136.2 6.2
Secondary gleying T-T-11 B 4871 K 10.8
Bc 71—100 4.3 5.6
A 0—16 13.8 —
WEBE BeA 12 Pg 16—43 68.8 7.8
Secondary gleying T-T-12 B 43—53 TR 8.1
B 700F 2.6 10.0
A 0—14 14.8 6.0
B KA 13 Pg 14—36 61.9 4.8
Secondary gleying T-T-13 B, 45—80 — 8.5
B, 80— T 5.0
A 0-—11 14.2 —
TREWBH KA 14 P 11-22 8.8 2.0
No-secondary gleying T-T-14 B 40—86 Bl —_
B 86—100 B 5 —
Pg 18—26 107.5 8.6
Secondary gleying T-50 B 40—50 19.1 _
REBHE B T-3 Pg 15—20 95.1 7.7
Secondary gleying Bk T-4 Pg 15—20 91.4 12.6
. P 15—25 31.9 4.6
No-‘secoudary gleying T-T-2 B 40—50 1.8 0.7
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5 TRKIEREBEY X R R G ERE#] G BBHERAKBLETERERAY
51/

®7 EREABLOEWRIE

Table 7 Some characteristics of reducing paddy soils

Fett Mn++
BERA + 5 RER EE(EX)
Gleying properties Soil No. Genetic horizon Depth(em)
##/100 %+ (mg/100g soil)
- ok 1 Ag 0—16 6.4 12.2
G, 16—32 108.5 26.7
Wholly gleying T-T-1 G, 3275 149.3 17.1
£+ B B 69 Ag 0—16 82.4 2.4
G, 16—25 180.8 8.1
Wholly gleying r-69 G, 2543 199.7 O
P HAS Ag 0—12 35.7 9.9
. G, 12—25 164.2 8.1
Wholly gleying T-T-8 G, 2550 149.3 7.6
s @ 70 Ag 0—18 12.4 3.7
' G, 18—35 210.3 L
Wholly gleying T-70 G, 3550 154.1 -

HILER, REBBEAXBLARETEMBENK RS T BELK, RIE“H
FERE” BRI, AIURDAWANLY, —MERAEPE; Z—HEKXRT PsEZT, &4
Bg Ef. BIENBEN, FERBEN. hF —LRAERSLEREN, BREHH
BHEERELN.

=, MNEBEARSELHER

KEBHMLXBLRARERN. ERNMNERSINERLTH. RELHEELREE
HERR. MERDENA T, RENTLIRYE T KA BN N T & 8 &0 1 19
BB KRR, T EABRN NEEF B A& Y BRI B K%

HRETHAENRESR. REMNKR 164 “FRE" 8%, ANRSREHN
2.3%,REE 0.470 RITWBURREN, EABRELT, BKNEERN (05—1% W
B SR MEOLLE, 48 R M A LB R ALK 200 BIREA, HEREM, 7EIFLD
xR EAREE] 100 RE Eo

BLERAANEREI, b5 L ERGEAECEGE-RRE 2B Z)ARME 8 7]
W, L R A RS VRS B , T H S ML B BOK RS £ 201K ik IR
FIEK 100 RELEGEBRIK. BAERBHNARINFCN LS EREE"LFH. 1.

D) EfEeE A Mg, 1978 ££4],
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FopGynos®d i\, EEE &G T, LEFAEAEFEREGEAAYSEA X, XNR
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®s JLELBNK 100 RFLERITE

Table 8 Changes in color of some soils before and after submerging
- .
ZR (g | BEBEY,) 448 Soil color
+ % | B8R @ L 100 ‘
Soil type Parent material Fe.O Fe.O [@)) HKET nKE
({) * [ MnO (2’) * ] MnO Before After
submerging | submerging
TR, | ZRE 16.16 | 0.24 | v.46 | 0.130 | 2.85 10R3/3 5YR2/3
Leterite Basalt
Tt AT 5.27 | 0.10 | 0.24 | 0.070 | 4.55 | 2.5YR3/3 | 5YR3/3
Purple soil Purple shale
g M Lyt 7.95 0.09 0.20 0.074 2.52 5YR4/6 10YR4/4
Red ecarth Quaternary red
carth
bi3an: | ERE 4.11 0.06 0.37 0.032 9.00 7.5YR4/3.5| 10YR3/3
Lateritic soil Granite
AR+ WY 3.51 | 0.04 | 0.66 | 0.017 | 18.80 2.5v4/2 10Y4/1
Paddy soil Alluvium
* Tamn’s,

EERRERE L KBLERLARET —EWMERG. BERHKAR, AR

BEARE . REBRS, U RAEE-EERAUEHEMBELKEL 6 IH, — &85
BEREBEMABLIOERESEER, LEEALS, FEUNRLNLBE—ER
0

A A
P
20 P
P Pz} s
40 WB wB
55
ev
Q
B e
B B
80
—RUKRS 1

KERELARL
{Normal paddy soil ) (Secondary gleying

paddy soil )
B2z mHsIEHMRERELEE

Fig. 2 Secondary gleization resulted from shallow ploughing
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Wlo FREFERIERY, MiENBROBET, EEKRR LN, — S5 Rk EBET LA
WLERBE. EUK° EESAFHRIED, ARRNEERERE “FRE” K,
NG ARBREHHI “HRE", REF—EZERETERE"RI™E, BRE
B, R MM R, G ERZ TRERFHARER, XS NE T ERNAERE,
LT MEEE, BRERE" (H2), GRERERAERE —BREBEN,

HILERL RBERAR AR SRBE RNE RSN LM, EHARR, #
FERALREHOELT, BEERKEBELAB L. mBXESTRE TR, B4,
“YHE TR H TS RIFR R

1 KR . XERHMRBAHMEENREREOERY. BMUASE A—P—
B—G HEAAMEEBAE L BRI TARBERAIE, WA KREHRL, T KRR
T 60 BEREAUT, HTXENERYE, FHNFRMHE., BELEEMNE. BHR
RO&HRAE., PRFEMTEENIKEERTTN. FRRANITHR “SRE" hale
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Table 9 Content changes of reducing matter in soils after air drying

(1) 8+ Moist (2) ¥+ Air-dryed (1)—(2) Difference

Fett Mnt+t Fett Mntt Pett Mntt

2 5/100 554+ mg/100g soil

5 EER BB (O
Soil No. Horizon |Depth (cm)
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L Bg 2248 136.2 6.2 51.5 1.4 84.7 4.8
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THE PROBLEM OF SECONDARY GLEIZATION OF PADDY SOIL

Gong Zi-tong, Wei Qi-fan, Huang Yue and Wu Zhi-dong

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

Following the development of water irrigation project, and the extending of double
eropping rice under the condition without proper measures of soil management, the area
of gleyed paddy soil is expanding. This has been found in Guangdong, Guangxi,
Hunan, Hubei, Jiangsu and Shanghai. According to imperfect statistical data, the area
of gleyed paddy soil has increased by 20% in some regions in past 10 years or so. The
process by which a normal paddy seil profile turned into a gleyed one is generally deno-
minated as secondary gleization. In some places, the term secondary gleization is called
‘‘waterlogged injury’’. Due to the low soil temprature in spring, inadequate supply of
available nutrients, especially phosphorus and potassium and the aceumulation of redue--
ing matter, the growth of rice seedlings is retarded, the maturity of rice plant is delay-
ed, and the proportion of empty gain is increased, all these may result a decrease of
750——1500 kg/hect. of grain in each rice yield.

Due to the diversity in relief and parent material, the morphology of secondary
gleyed paddy soil is not always the same. The most common phenomenon is the gleiza-
tion in plowpan or in the deeper layer just under the plowpan. The gleying plowpan
(Pg), or the secondary gleying horizon which shows a color of dark grey is generally 8—
10 em in thickness, and it is under strongly reducing condition, even in the season under
upland erop, the redox potential is below 200 mv. The plowpan is much more compact
than normal paddy seoil. So the permeability of soil is very poor. Due to the diversity
in the intensity and development of secondary gleization, the mobility of iron and manga-
nese in the paddy soil profile is also different. The content of total iron in secondary
gleying horizon (Pg) and the horizon on its top is low, but the ratio of active iron to
total iron is high in comparison with the B and Be horizons. As a result of gleization, the
percentage of reduced iron is high, ferrous iron may amount to 5% of the total iron con-
tent. According to the comparison of the 6 pairs of samples from Jiangsu and Hunan
provinces, the content of amorphous Si and the ratio of amorphous Si to total Si in
the secondary gleyed paddy soil are all lower than those in corresponding normal paddy
soil.

Alternation of reduction and oxidation is one of the characteristics of process of paddy
soil formation. Based on this view point, the soils are divided into 3 subtypes: oxidaz-
ing, redoxing and reducing types. Secondary gleization can take place in all these 3
types of paddy soil. For example, the arrangement of soil horizon of a secondary gleyed
profile developed from oxidazing paddy soil is A-Pg-B-Be. In the Pg horizon, ferrous



136 + i | = i 18 %

iron is about 100 mg/100g soil and in the corresponding normal paddy soil it is only seve-
ral mg. But the area of this type of secondary gleyed soil is rather limited. The profile
horizon arrangement of secondary gleyed paddy soil developed from the typical redoxing
paddy soil is A—Pg—WB—B or A—Pg—Bg—B. The ferrous iron in the Pg horizon
ranges from 100—200 mg/100 g soil. The area of secondary gleyed paddy soil of this
type is quite large. On the typical profile of reducing paddy soil (A—P—Bg—G), the
characteristics of secondary gleization is not evident. In case of improper irrigation,
the raising of ground-water table may often induce the gleization of paddy soil.

Factors inducing soil gleization are rather complicated. The main cause is poor
permeability, especially in the plowpan layer where its porosity is low. The level of
ground-water, distance of rice field to the irrigation ditch, the occurrence of sandy and
clay horizon in the soil profile also affect the permeability of soil.

But soil gleization is also resulted by the environmental conditions. The first one
is poor drainage, especially under irrigation. The second is improper cultivation system
such as the adoptation of double cropping rice, which may prolonge waterlogging period.
The third is shallow ploughing, which may thicken the plowpan. (Fig. 4) Under the
conditions mentioned above, secondary gleization may take place readily on most paddy
soils with poor permeability. Therefore, better drainage, proper rotation of rice and
upland crops, and improvement of cultivation measures will be conducive to eliminate the
Pg horizon and increase the crop yield.
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RKE 1-a 28+ ABGLKES, S-5)(RRk, x10) A 1-b MMmkET ABRGLEER, S-42D)(CR{RK, X 10)
Fig. 1-a Bleached paddy soil, Wuxi, Jiangsu (Plain Fig. 1-b Redoxing paddy soil, Wuxi, Jiangsu (Plain
light, X10) light, X10)

RE - il ABGIHEWL,S- 208 R, % 10)
Fig. l-c Deswampy paddy soil, Kunshan, Jiangsu
(Plain lighr, X12)

BA 1 ERAREL

Fig. 1 Fertile paddy soil
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(Prepered by Cao Sheng-geng)
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2=
FE 2-a B+ ABRGLHES,S-6)(ERRK, x10) BR2-b BRI ARGLIRES,S-1B3)(E R, x10)
Fig. 2-a Bleached paddy soil, Wuxi, Jiangsu Fig. 2-b Redoxing paddy soil, Wuxi,Jiangsu
(Crossed polarizers, X10) (Plain light, X10)

BHE 2-c ®&hit ARGLARWL,S-25)(# ), X10) MK 2-d  ®R&Lt Pg RGTHRRNLS-25) (R, X10)
Fig. 2—¢ Deswampy paddy soil, Kunshan, Jiangsu Fig. 2-d Deswampy paddy soil, Kunshan, Jiangsu
(Plain light, xX10) (Plain light, x10)
B2 kEBBEMLKEL

Fig. 2 Secondary gleying paddy soil



