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Effects of Rare Earth on Seeds and Seedlings of Acacia mangium and
A. auriculiformis

Ke Biying' Wei Ruping’” Feng Huifang’
Shi Xiaoling’ Fu Jingdan’ Zheng Weiguo’
(1. Guangdong Forestry School, Guangzhou, 510520; 2. Guangdong Academy of Forestry;
3. College of Forestry, South China Agricultural University)

Abstract Acacia mangium willd. and A. auriculiformis A. Cunn. were treated with 10 ~1 000 mg/L rare
earth solution by soaking seed for 24 hours. The results showed that treating with optimum concentration of rare
earth solution could promote the transformation of internal substance and germination of seed, and seedling growth.
However, different species had different optimum conceniration of the rare earth solution. A. mangius seeds,
soaked with 10 mg/L, had higher germination potential and a shorter germination time. A. auriculiformis seeds,
soaked with 10 ~ 30 mg/L could significantly increase germination percentage and germination potential, but
couldn’t significantly shorten the germination time. Soaked with 200 mg/L and above concentrations inhabited two
tree species seeds germination. Based on results of Duncan’s Multiple Test, and economic factor, 10 mg/L could
significantly promote seedling height and root length of the two tree species.
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1.1 RewR

W AT A5 AR KA R R I T ARE ML R s, AR Lo N e &R RER
ft, FER S M L E L RE,0,5.5% ,FAL4H 1% , THBR 1% , EALEE 1% ,3/10 000 §) Z 4R SAEY A& K
W,

1.2 REAHZE

FI10 - THRF19 85 ~ 00 CHUKEM , AZRT BARRHG , REEKNFT,HS oL NEERTBR
2 30 min, B FHZEE/K PR ER, RRIG4 BIFE 0 (iF K%, ck) ,10,30,50,100,200,300,500,700,1 000
mg/L G LIERERM 24 h(BFB P AR SEREHIROWRE, TH) , BHAREAK WS 3 K, B
TEARGWRIRKEFRIWA KEAEESR 3 K, FER I 100 kifh 772 1 MEFRILP, RERAER
BRFa(27°C) EREAN T EESER. NEFRNE 2 d R, ZEAITSOHENEZRE R FEREIHTE
REZ(UBEERANERE) RELMERFERE, HEARXN: (1) BHFER = (n/N) x100% (n: IEHE
RN AEFTHO Q) K FR - M FRFRBN S EN EHREMTHRSHAMFFROE ST (3)F
¥ RZEE = X (dn)/ In(d: \IEF 2 B BRI RE n NS HIE® ZERE) ™,

TR 24 h BHZSE 3 d RARFEWR)G 15 d i, BN EEFEYLEER 10 B (8R) Fh Fel4h i, e~ 0
B30 RL(BR) ,MEAANECREAIAHES R, TAREARSERZIHEE G250 iz, 5
WS RARRLAENE" , EHTFEELEE 15 d, NSO KNE TR PREVLIEE 30 B4l & KA
K (R ERK RS TE).

1.3 #E|&GitH*E

ittt BRI AE SAS St BT . BER K FR B S BOREE R EREREMK

HEMT. ZELEFRKA Duncan 3,

2 RS

2.1 HEEMIHFRAIYWHOID

2.1.1 #HEFFHSLEMEFGERRFAT A BHEEHRERATM(EL),BM24h 5, 5£0HHND
HAERMFPAEHRERRSEYEERTXI(P <0.05) , tEXf BT 18.6% ~61.5% ;A M E &
A 30 150 mg/L AbHE A B , 437 L X B R HE 28. 6% F193% , 35 B3 22 5 /K 5 T 200 ~ 1 000 mg/L AbFHAY
N B EFET X, REEREER,200 mg/L XL FRABASSHEE 3 d WA TABEIEF AR, AR
T, WHE3 d WRhFH,10 ~100 mg/L M A A EARESE SN BYLEEEZR , MABHEEED
BERTHE, RFELEHRE 15 dWHEH,10 ~100 mg/L AABHAIEHREAR SR SWVEYTEEER;
AT SR DL 50 me/L A FRA B, EXT IR H 73% , A BEERKE, HALHE S B TR EER

®1 BLRMXDLHEBRHEERERNIE

. Fi ¥ (32t 24 h) BRI (3 d) ‘ Shei (&35 15 d)
(mg/L) AR H R AN AR AN AR AR AR
(mg/g) (%) (mg/g) (%) (mg/g) (%)
ck 32.14+0.78 A 3.29+0.17CD  28.53+0.45A  1.48+0.21C  11.79+0.34 AB  1.89+0.10 B
10 14.2420.49E  3.88:0.36 BC  28.77+0.57A  3.65x0.31 A 12.69:0.36 AB  2.06+0.43 B
30 19.43£0.45C  4.23+0.19B  29.12+0.56 A  3.51+0.28 A  13.1720.40 A  2.31:0.46 B
50 17.43+0.38D  6.35:£0.21 A 28.47+0.39 A  3.42:0.32A  12.85+0.57 AB  3.27:0.42 A
100 16.75+0.24 D 2.83£0.19D  28.70+0.46 A  2.50+0.26 B 11.16+0.57B  2.16+0.23 B
200 12.37£0.56 F  2.10:0.14 E
300 20.23£0.15C  1.63+0.20 E
500 26.17£0.17B  1.48+0.16 E
700 24.53£0.65B  0.60+0.16 F
1000 24.66 £0.65 B 0.40+0.13 F

I RP YR FEE < L R BE R AR F R EREE (P <0.05),
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2.1.2 #EFAFRATIENGEBIIRGFT A HER2 T, BM 24 h 5,300 ~ 1 000 mg/L 4bH AT
BEHEARS B BT 10.54% ~32.23% 27 8E HALH S5 RERA BE ; KL HEKTHEE
BRESMBHLEELER. HE2 EAH,200 mg/L KL\ FAAEIEE S B HE B B 2F 0 T 408 A B8
ERAR, BRRERIET, 8523 d 7,10 mg/L L PRI B 5 R & 2 L BRI 11.43% , iA B3E
£ 5K, T 200 mg/L #0335 TX B, X BE3E AN 12.85% , KA B S AR EZ R Al EERES
BT 100 #1200 mg/L B B EXT XIS, HAMEESWMBREEER ., £F/5 15 d g, A7
AHEABRLTEEESEYN SNBIRBEER.

R2 HIRFXAHERME S EBERR T

B BT (8524 }f) R T (3 d) : Y (RH)E 15 d)
(mg/L) AT B R AT HERE AR E R AR AEEERR AT PR
(me/g) (%) (mg/g) (%) (mg/g) (%)
ck 10.91£0.21 B 3.26+0.17 AB 13.39:0.49B  2.81+0.32 A  14.7620.82 A  2.2020.17 A
10 10.64£0.20 B 3.14+0.29 AB  11.86+0.24 C  2.34:0.28 AB  16.240.44 A 2.81:0.36 A
30 10.79£0.19 B 3.34:0.24 AB  13.4420.40 B 2.4920.29 AB  15.81%0.45A  2.25:0.13 A
50 10.67+0.19B  3.45:0.19A  13.56:x0.39B  3.02+0.36 A  15.9420.35A  2.27+0.28 A
100 10.83+0.21 B 3.12+0.22 AB  13.7920.29 B 1.88%0.26 B 15.8220.28 A 1.99£0.29 A
200 11.3420.23 B 2.67+0.3¢ B 15.11£0.27A  1.81£0.26 B
300 12.06 +0.24 A 2.470.20 B
500 12.50£0.17 A 2.46:0.22 B
700 14.1420.15A  2.42:0.19B
1000 14.430.14 A 2.36+0.23 B

RPN P « inE2  FFBRER AR T RHERRERBE (P <0.05),

2.2 HIRMHELHHEBMAHEEMFHZRNE

HEAR TR, WETE 100 mg/L PR HIFREME , DG HEEMAMHEM FIRBIER X5, &
LT, R 3 (LS 10 ~ 100 mg/L AEBFFRF LR, LEHKEER(X3), S HHE 10 ~50
mg/L AL BMRZFR G XML REZR (2 100 mg/L BN BER T M FFREFEL 10 mg/L 4B
=, X BRI T 15.71% 3K BE 25K F, 100 mg/L gy BEMR TN, HAMHEEM REREER . %
Kb BRI F-24 K 2F B[R] 3 B X R4 4E, o 10 ~ 50 mg/L AR BREYLEXT R4A%E T 0.8 ~ 1.1 d, 2R BHE,

KA 10 130 mg/L ARBMF F R FRMA FHBE R T, 50 mg/L B S5X LR EE
5,100 mg/L b BEEY B EART X R, K 4bIFH T2 LI AHAI SRR R R E 27 H4EE T 0.1~0.7 do

F3 HIRMYSLHEBRMAHBRMTFHERZHOZM

BRFWE Tk R ARE

(mg/L)  REFR(%) EHEH (%)  FHRFHE(L)  REFE(%) BHEH(%) FHYRIFHE (D)
ck 76.10+0.78 A 50.33+1.78 B 3.2x0.24 A 54.67x1.19B  44.3%1.52B  3.80.17A
10 78.00+0.94 A 58.23+1.78 A 2.4:0.07B  77.00£0.47 A  57.0x1.25A  3.4:0.24 A
30 76.35+£0.70 A 54.67+2.37B  2.1:0.10B  76.67+1.78 A  60.3x1.19A  3.7:0.26 A
50 75.65x0.85 A  49.43x7.56 B 2.2:0.05B 61.00£1.25B  49.7%1.19B  3.4:0.22A
100 39.17+0.64 B 31.83+2.09C  2.7:0.07AB  41.33%0.72C  27.3+1.09C  3.120.224A

- RFPERENFRE « iR, FFIEEEIR A RTRERRER EE (P <0.05) 200 mg/L LA b WA BT L
Fers, Rk A S mstit.

2.3 WIBRHMDEEE . AHEBHES.ERKDMRBE M
R4 FZW, DS 10 ~50 me/L AL IRAIL R LU RIS N T 11.86% ~17.04% , % 57 B % ;100 mg/L



4

PSS W xd 5 AR RO AR B R B

O BT X R 10 ~50 mg/L ALBRBLN MK SN RLBEER,100 mg/L 0] B FMET XM, &

B RUARELER 10 mg/L AR5 % BT B 3% 22 54t , AR AL FRAR B &R TR,

F4 BIRMNESHEE AHERGES . ERKMMIRBERIE

RFWRE &R KA

(mg/L) B H (cm) ERK (em) MR (AR ) HH (em) EARK (em) MRS (HR)
ck 8.37+0.44B  2.90£0.18 A 2.4£0.21 A 7.33+0.21 B 4.6120.13B  3.50:0.14 B
10 9.80£0.42A  3.10:0.13 A 2.5+0.20 A 8.60+0.26 A  5.37£0.43A  4.57:0.24 A
30 9.67+0.45A  2.77:0.33 A 1.6£0.26 B 7.80£0.31 B 1.40£0.27C  2.47+0.40 C
50 9.37+£0.54 A 2.73+0.27 A 1.5£0.22 B 5.63£0.24 C 1.63£0.22C  2.37£0.40 C
100 5.20 +0.40 C 1.37+0.17 B 1.0:0.14 B 3.60£0.31 D 1.470.19C  2.50+0.28 C

- RPHIENPIE « EE, FFIBIEERA R FRERRERBE (P <0.05), 200 mg/L A EREATEFTHE
Fer, A S matit,

KA 10 meg/L ATE A4 ) B35 8 T3 B8, U BRI AN T 17.33% ,30 mg/L AL BREY 53 R TE B 3%
% 5,7 50 0 100 mg/L AbFR AN B Z KX, 10 mg/L AAIBMILNTHE TR KB Z B TXR, LB mT
16.49% ,30 ~ 100 mg/L ZLZEAY I B ZE (R F X, 10 mg/L AL B S i UARECE 2 = T X ER, Loxt g T
30.58% , i 30 ~ 100 mg/L 4B A B ZF K T X BB, AR LSBT I S E MR HE S BB EERK
HIEERETEEMRA, 30 mg/L U EBMEAFITHHBREK,
2.4 HiBEHMDSHEEMNAHBRSETESIE

B2 5 AT, Bk 100 mg/L AR FE B TX RS, I HAHE 10 ~ 100 mg/L b HM LM FE R
FEMLSTEHSHELEELSE, KHHE 10 ~ 100 mg/L BT ZEM- TR B E/ TXE, iy
10% ~14% ; 4T HRTE 10 mg/L Zb3 53F BRI B #2530 ~ 100 mg/L AbH A B E KT 5B S LR 4
WA TELREERN, 2R ABE., WHHH 10 ~100 mg/L M7 LB F, vl EH X HE 4G ZEN T
HREA, B 10 mg/L b, REABBAF FHHBRTERER,

RS BRI SEBMNAHERSETENRW B mg
BFRE o S48 R ARE
(mg/L) EMHTE RTE BTE ZMTE RTE BETE
ck 3.4220.11 A  0.47:0.04 A 3.89£0.09A  9.30£0.24 B 1.12+0.12 A 10.42:0.24 A
10 3.93£0.18 A  0.40+0.04 A 4.32:0.22A  10.23+0.48A  1.33x0.184 11.57+0.62 A
30 3.91£0.24 A 0.44:0.09A  4.35%0.32A  10.60+0.33A  0.60x0.09B 11.20£0.42 A
50 3.98+0.46 A  0.44:0.06 A  4.41:x0.51 A  10.53£0.33A  0.60:0.14B 11.1320.47 A
100 3.3320.33A  0.26:x0.03B  3.59+0.46 A  10.60+0.37A  0.47:0.10B  11.07+0.47 A

R PRIE R TE « bR, AFIBRE R ARFRERTEFBE (P <0.05), 200 mg/L LA b B AR TR T L2
e, B A S st

3 ghig5itie

3.1 &g

(1) FA#H L BB D S HER R R TH AP RNEL RSB R TEEES BIELE
ARBERRME, B4 E,10 ~100 mg/L 7 7 REF L 200 ~ 1 000 mg/L LB RELF o

(2) TEEIRBE HHE L B S o5 A LA X A BB R T B B R 3978 — %€ R AR A, (BLIR] — 6 L 9 vkt
AERFEEEBRMREARR . G5 10 mg/L ALBEAF| TR M T R FHHME RN E ; KA
10 ~30 mg/L A FERE B ERFMFRFRMEHF L HEA BEHERFHE BFHEN 200 mg/L K LA
bt DS AR E S 3 d MR T ARERER, RAFEIT,
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(3)7£ 10 ~ 100 mg/L JEF A B AHE M AHB LB R BR  ERK RS EH TE RTEMET
T RERG T W B B K, B RAE)E AR IR ERE T T . BEETEZERER
RZFHERE,10 mg/L AIMAFTF 2 MASLSE M ERKAER, SRS 10 mg/L A BN GE B ER
RORM R A ZEM T E,
3.2 itig

FhF M E A RAEE A BB E A TR EER, JF U BB SR BT R 5, B RE
ERBEAIREA ) s A , 38 BV B HOWR TR IR 5 AT S A0 B R T Rk B A AR BB (R
DNA.RNA S EREY FERATFHTHERE (GRZ]R AEES) A" #F P ien £
B P T K S R M  RERE SR W A A 4 R AR K R IR VS 2B 0 SO s R A R R AR R T
PP A ME SRR FNBFTE, R FREBEED . U REER LR ERMAR TR R
55 3 BRI F et 7 L VA VR RO OB R (7], A J o B 7 388 25 IXC [ PR U BB AR i 2 2 , 7 X 1A SR U %t
MTRERAEEAREAAKRD, BEKENH LR TRESHRRE ), RESERRER",
A T8 Y AEARA L, BAE R BAE AT E LY . ARBIIRS RS LRSI, S U EE
SRR EXRIBRT /g KRBT s SR F B A R O R S AR
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