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EFFECT OF RED-YELLOW SOIL ACIDIFEICATION ON
SEED GERMINATION OF CHINESE PINE

TANG Hong-Shou

( Research Center for Eco-Envirenmente!l SciemessChinese Academy of Sciences.Beipng 100083 .Chine )

Abstract After acid treatment .the chemical and physical properties of red-yellow soil sig-
nificantly changed, The pH decreased.and numerous Al ions.which are harmful to plant
growth, were leached. The structure of soil aggregates was damaged . followed by an in-
crease of soil stickiness and water maintainability ,and a decrease of air penetrability. The
germunation of Chinese Pine (Pinus tabulacformic Carr), seeds decreased after sowed in
red-yellow soil acidified by H.5(), solution. The direct cause was an increase of a large
number Al ions.and the indirect cause was pH decrease (pHZ=23. 5). After a part of seeds
germinated, for the stickiness of soil increased. the needles were sticked together in the
soil.and finally the seedings died. The stickiness inerease of red-yellow soil was caused by
the universal change because of the diameter of soil aggregates which became to be small-

er.and by the tncrease of micro-aggregares which are less than 230pm.

Key words red-vellow soil acidification.Chinese Pine germination.Al ion.soil aggreagte.

soil stickiness.
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MMONEEANEEER. SO -G TRERS . T HBXE BB Piaus tabwlacformic Carr. YT " . il
BRTMHFEEZYER. BRAETRERGIGENEERER - A . FEBRAERS LA TR EESE
W EHRTRT ST, FEFIBIE T T BER R R S K SR TTLOE T8 e a4y
FREELW. HEER BRI R E R BWe 2RI S LW & L Bwir 5o
RAF.Z~. ARIEAERZFH — T E2ARKFETR . FABEHEATSREAET. tBYE R
CRIAX R GERFED LSS ERR TR E TS R REEREET.
1 H¥E5RE
1.1 EEr K

HHE R TR R FHES. TR RS VERSHIIESHERIE. A
HEHEHEEMT TR REHFE 0~ 40cm. & H 131 5mm 7.
1.2 e e

FEHALIA 1ovml 0. 3M.0. 6N il 0. 9N H.80, KE 4. RT3 1. 408 2 FEH 3 (AT
L. 3d iS5 RALE L A2 I NER DA S EREE T AR L EGEH RS, Eid
AR AT RN soom] R ZBEIZRNEH.
1.3 FrFiEw

M EFE e CEKER 4SO HEREER 0w EHTHE L 0B 2 AF R
LN EREECen  BEEF S E.SMMEE HEESIWMEEE K.
1.4 T[] pH i THe R HE LR

HHeMH A TEN R AEAMERERLA ST REMEMN OENT. S48 10 485
., pH3. 0,pH3. 5.pH4. 0 #1 pH3. 6¢ ¥ I8 1y H,80, KBS A RIS REK.
1.5 AR AETHRERTTHRE TS L5

FHoaf FESTRABRGEEMEFLAY.SMERLAEHR 0 R T. 5 M 1o M EFM.
B4 AICY B ACH Al B8 T3 B 45 5125 Omp /L (T 9D, 1 0mg /L. 30mg /L . 30mg /L Fl Tomg /L 89K B,
HH# E#EWA H.S0, BE pHe. 0. HHE S EBBEK.
1-6 &t

FAERZAE RN HEPENR —B#E CRES A A& KOITO A8 A TSBER..EA LS
BRM .6 00~16: 00 R H 25C. 18+ 00~4:00 % 18C .4 : 00~6 : 00 F1 16 ¢ 00~18 ¢ 00 FB AT
TEETIA] . $H AR BE 24h fHE 7000,
1.7 LA RS N k(6.
1.8 W=+ K. ESETOHLN

FAHER 100ml AT HMIF IR R FHFEAMI0SC 20 T AW FE.EES HkER. e
B A, LA EE RN, F R =100ml— KEH — - kH,
1.9 L3 pH EFTEST

HRF LT 2 Smm fHRFB 1og AF+ 5 25ml T#F K 25ml 1mol /1. KCl 7K #H iR
& IEE 10min F# 1L Ih.AAF HORIBA &9 M-12 8 pH MW+ pH . £ 8B 25 C R B 10g
BlF L&Y som] EE-FRR S EERS 6omin, BT 5 . A H 2 SHIMADZS A7) AA-670/GV-6 &
BB W4 Y B Ca Mg K. AL Fl Mn %57 %,

FARMEE T 1997 04-01~1997-08-31 EH =R TR T HE MR,
2 SESHR
2.1 LR pH FISTER K

ME1 o[ AL 5. K pH R H.50, I ABAEIIH TR, SR8t . E481.2,.3%,pH

* FFREE



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

202 B ¥ # 1% &

A FREO. 77.1.16 %1 1. 27. MEE - pH W FRE. LA HE AL EFH Mo S FH BRI, Mo & 17
478 1.2.3 R BRI 185 15.27. 5 fFH 28 . Al BEFAELER 1.2.3 T AR 7. 2 15,163 fFH
815, AlE TSt pH EEH P RE, K.Ca.Mg & FHE (M 19 pH {§ T FETTH 0. {E 80
WEATF Al BT.TAA 3T BF K.Ca,Mg B FEEZRT K.
=1 HRBRTEENA RSN pH BHNTERE
Table 1 Element concentration and pH of soil solutlon analysis conducted just before sowing

the Chinese Pine seeds to the potted red-yellow seil

pH TE Elemem
H:O KC1 Ca Mg K Mn Al

E5g:: 4,93 3. 7% 0. 131 0. 20 o, 86 0. 51 0. 1%
Control <0, 00 tn. 00} (0. 01) (0. 0LY (0. 04) (0, 03) €0. 01}
£hE 1 4.16 3.57 1.15 1. o0 1. 63 g, 44 2.75
Treatment 1 T, 62) vy (0. 081 (0. 02> (0.07} (0. 47) $0,13)
i 3.77 3.3l 1. 87 1. 69 2. 48 14. 0 26,0
Treatment 2 0. 01 £0. 017 (N, 101 €0, 09) 0. 112 .92} 11. 55)
PR 3. 65 3. 44 1.93 2.93 2. 16 14. 3 71. 8
Treatment 3 0. 01 reL 01y $0. 14) (0. 201 0,182 (0. 61> (3. 48}

B E iR 4 B ER TR W R EFE MR E X . Each value is the mean of 4 determinavon. Value in parenthe-
sis shows standard deviation.
2.2 KBEHLME RS

HigE GRS, EERK EM T ARERHEESN T HRE, BEFZ HE HSO, SmEHIN. SRR
THEFESERE ARSI T (X 2. HHARRE A LA pH ERE. CBSWRZRAEREK,
£ D Smm BEL 40 1.2.3 f BREUE A S SR WA 123%,144 5650 14855 FE 0. 3mm ff 402 1.2.3 1Y
RAEBTES PR ITIEE 118%.157 % 161 % : 7€ 0. Imm §F . 40 FR 1.2.3 Y R FE 1T o0 522
114%,160% F1 2003, LiRE L NS4 4B5 . LANIHUEE, LANMESRRE LA pH ETHEWT T
.
2.3 FHM SRR K SRR

FERMEEES. SR (L. K. SIARFDEETHBE L (R 3, LR 1.2.3 b ZEED BRI R
B 43% .34 % 1 25% KA SRR A B AY 166%.170% 81 175% : B 5 R A3 B A 116% . 124 % #
131%, kg EEl EHEEREA G T . REWPET 5 LW L8 pH H TR L . 2K L BHORAY
HHIFE H pH FRETGHON. BF LB S . TIM R KHMET MESHETRET .
2.4 #TFiTRRE

ENFE LR AR EFESYEMERE RN R O HEST 2 E B TR, £ 3 PRFERIL
T Hs AN THRELE P HEARR. —ERTHAER . EEFVYESHE. 7—HHT
AR AWt E, H T LS R e g L B AR ER .
BEARPRE LS P B ATEREYANER . THNXE TR, 5 -SoarEmELS.E
PEEKBESTRR EITEERG. @A T8z F. XAFRAHSEEERER . B4 EF5 - E#
FRAFRHEEL.

FEEH6PAEI .Y Al B FREY 1ome/L IR T W2 K SIS R LI & FRE, 7E 30mg/L 41
SUmg/L bR, 8 A 3B B R M4 B T RE 10 7M1 37% . 25 Al Y F B4 70me/L B R R TR AR S .
NEESRTHRETURNF EREHEE NS, EdgREm. & Al BT RE<smg/L B, SR M
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WA ETHE AL,
MR 7] 0L, W R B 7E pH4- 0 5F 5 %2 38 By &, O A AF B AT 129 % pH3. 5 M dl & G A HEE 10805,
% pH3. OB IF A KA R TR, b B % 92 % BN Tfdh % .

R 2 EREBFERNRRNKBE AN SR
Table 2 Analysis of water-stable aggregates of red-yellow soil conducted just before

sowing the Chinese Pine seeds

wILA & BER RAREE REENE REHIETHE
Steve (mm} REU) RARC™) PTARC PTAR/PTARC
20 14.4¢0.8) 14. 4 85.5
1.0 18300, 7) 326 67. 4
B Control a5 21.B(1.3) 54. 4 15. 6
0.3 15, 2000 8> 9. 6 an. 4
0.1 12,110, 4} Bl. 8 18.4
2.0 10. 210, 8) 10.2 B9.8 105
1.0 12. 040, 61 22,2 77.8 115
432 1 Treatment 1 0.8 17.5¢1. 51 39.7 60.3 132
0.3 24.301.7) 64. 0 35.0 118
0.1 15.001. 1) 7O 21.0 114
2.0 11. 50067 1.5 BS. § 103
1.0 B, T(0. 7Y 21,2 78.8 1nz
4+3F 2 Trearment 2 0.3 13. 310, 8) 4.5 65.5 144
0.3 17.7¢1. 2) 32.2 47.8 157
0.1 18.4¢1. 1) 70.5 264 160
2.0 6. 840, 4) 6. B 83. 2 10%
1.0 10. 910, 9) 7.7 B2. 3 122
%3 3 Treatment 3 0.5 14. B(1. 1Y 32.6 B7. 5 148
0.3 18.611. 4> 51.0 49.0 1561
0.1 12. 1(0. 8} 63. 1 36.9 200

RR remain rauo, RAR remain accumulation ratio , PTAR . pass through accumulation ratio, PT AR/ PTARC . PTAR!?
PTAR of control s L ERR A 3 B0 Z AT T M. 55 W 940 %154 35 . Each value is the mean of 2 determunation. Value
in parenthesis shows standard deviation,

I3 AERTEENNAREN=R44F
Table 3 The result of three phases of red-yellow soil analysis conducted
Jjust before sowing the Chinese Pine seeds in the soil (%)

Eo g L1301 2 13K
Control Treatment 1 Treatment 2 Treatmeor 3
FES £ Gas phase volume 40. 3¢3. 3} 17.4¢1. 2) 13.7¢0. 9 10, Q0. 7Y
A & Liquid phase volume 26.D¢2.2) 44.5¢1. 8) 45. 6¢2.5) 47.0¢1, 5
[E % & 8! Solid phase volume 32. B(2. ) 38.1t2. 1) 40.7¢2.2) 43 (2. 6)

Bl im0 3 B O T8 FH B F S IEREE . Each value is the mean of 3 determination. Value in parenihe-

sis shows standard deviation.
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Table 4 Germination of Chinese Pine seeds sowed in red-yellow soil treated with H,S0, solation

g TR ahEg 2 F 3
Lomirol Treatmem | Treatment 2 Treatmwnt 3
A & ¥/ 85 CGermination amrum fpor 7.1 7.4 3.4 0. 05" - -
% 3R (¥ Gernunation ratw 47. 3 RO, 3 22,1 U4

~ P<0, 05 * o« Peli il

Fs RN TFELE 2 IMPPHAILRA

Table 5§ Germination status of Chinese Pine seeds sowed in the soil of treaiment 2

LI 3 i i b TE %
Crerminarion S1and upside down Stem broken Nan-germunation
& & Total amount A7 8 10 2106
Percentaged %) 22,3 2.7 6.3 65, 7

F6 TRABFEREESTIELEBTHREE

Table ¢ {Germination of Chinese Pine seeds with different concentration of Al ion

Omg/L 10mg ‘L 30mgsL aDmg/L Tumg/L
WA B Amount/pot 11. & 11 10. 3 737 n-
Percentage( i4) 38.3 36.7 34. 2 24.2 0

* P<0,05 + + P<I0,01

®7 FEpH ZH T2 TFHAE

Table 7 (Germination of Chinese Pine seeds with different pH

pH
5.6 4.1 5 3.n
HE/H Amount /pat 9.3 12. 4 10. 3 5,57
Percentage($¢) .7 10, 8 34.2 18.3

* P<0.05 + x P<0.01
3 e

THEANEHEA AR EESSEEA,.WARARRH AR ST, Edwards 2
s C O T A 0 ) B 2 I 2 T2 53 PR R 200pm . B AR K F 250pm RY P $ R R IR, ) F 250um (@
R AR A AR A HEE S S B E AR S T A EEEE RS, ) @b E
AR TR, Bl LS P R E R AN, LR ST EET R
T 100pm AT EIR M E T e, I 2 SR EE 3 b REER TE 1000m T Y 5T 3 55 B R I RN Ay
160% % 200% , 0] BAESLAR 2 FIARIE 3 b, LIRS R T MER (LIS R B £ty

ERGCHES . AERMANERZIBES . LB EEEHBEE L. ARKE R FLH . EKE
XL e HEIRETOER -BER . AHER BB, K xS MA0ET il TR
EEHEY. FULE LB PEFERRL LS. B ELB2HAB 3P AT LMELE. +H
HHEERETE . ET N =R EE L NPT GHEEHEE . LB mLR 2 P, ELEE
SRIREFEMEAN MM 2N MZERFE.-LHAFTTHES SRS ETEHR. SHHEMAL. B
R TR N S e IR, M R HERR L T M R A A R TREM R T .

M. Miwa §l C. Lee 41" .fE LIRS R P ST pH> L 0 B BBH IR AL ® F£. 4+
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WpH=4 0 0F, Wk S KR ALE T ARl W R U S L A G M AL @ R o EE . S SR
PEMENTEEEA G EME RS ST L RPN AL TR A T R
RGN Y Al & TR EIE Sump/L Bl B RRCFOT S BN 66 TR K Sumg L WL B R BRI W AT BB Y
630 K Tomg /L MSE R TR . Co Lee HHBE Mo AL MMM S ESIERB A MR ERR. £
B b Rb P 2 FUIGRAY S B9 Mn T IRE SEACHIL] AL BT TR WAE S LAl 2 A 315 R TR R 2 ATl
% LB IPILFEFHE BSREAE TEENR. RSP .8 T Mn & i BERM R . KW 4
FhOFEHEEIHEE ), FLAY R o PR TRECCE AR FILT TR EEEH T ALE
48 b ik Rl Ry .

TELERf IS thikis b i Ca Mg K o E.H Pt BB ESHELCE S FRESL R
ENI S 1 H IR UL O B

AR pH & PP R RBAENCE 7). PR pH M pHZ3. 5-RERH e & F
TWRETR., XA R8BS E L. SR pHA TE M pHETE I RERF IR ETREY
EERE I EE IR AL S PR, pH HF SRR PR PR EHERE . E S BEkE
KE R FEEN AL E T

TEALFE 2 dbr. g Al BT TORIE R 26mg/ L IO L il TIEERE L 2230 k0. ERR AL ST
AR THEEEHMAERETE .S A B FRE S 3omg/L IR -FIFRES -2 B E T4 2
T eE., HFRTERMFEEROSES 8L Ao I EE W FiFSm e, MEdmd
FoRTFRELER. FEAFELHEAR, 0 SRR SR L SN . Sy T R EE R

Lo AL 4200 pH {HAE 4 0 A ERN R PFE Y EME T A E. EnLIE H HO, S
THECIESHRE, EEREY O, f HSO, dfh RS E ST R . of LR 2 ime , 3{T
PR RE, XTREREHEEREAER . FTEEH Y EN RN GEEE -
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