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Abstract; Eucalyptus regnans F. Muell. is one of the most commercially important timber trees in Australia. Study on the
relationship between fertilizer application, amino acid accumulation and transformation and insect herbivory for eucalypts is
both economically and ecologically necessary. E. regnans seedlings were grown with two rates of phosphorus (100 and 200
kg hm ) in two soils with different P fixation capacity. The seedlings were grown in a glasshouse with 4 replicates.
Experiment results showed: (1) seedling growth was significantly affected by the different soils and P treatment; (2) N
and P concentrations in plant components were not significantly different with the soil and P treatments, while N and P
concentrations in leaves decreased with leaf age; (3) amino acid concentration of xylem sap was dominated by glutamine
and significantly affected by P application ( concentration in xylem sap of seedlings grown with 100 kg hm >was 2 times
more than that with 200 kg hm ) ; (4) amino acid composition and concentration in leaves significantly changed with leaf
age, particularly for arginine which was several-fold greater in old leaves than in young leaves. The change of arginine
concentration in leaves is most likely due to some protein degradation and in situ arginine synthesis because arginine is not
generally phloem sap mobile. The fact that glutamine concentration in xylem sap was dominant and inversely related to
seedling growth suggests that specific nitrogenous solutes may be useful indices of the nitrogen status of E. regnans for insect

herbivory.
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Fig. 1  Effects of soil and P-application on growth of E. regnans
seedlings

BC: ¥ Jf T Britannia Creek f{ + #£; MD: 3k J§ T Mt
Disappointment [¥j 133 ; Tops: TiAH;O0ls: H B4 ;Stems; F2%;
Yiefs: #ix it ; Olefs: #% %M ; Root:
Creek; MD-soil from Mt. Disappointment

BC-soil from Britannia
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Table 1 Significance test (AVOVA) of treatment effects on E. regnans seedlings

438 Treatmen it i e % T P
Roots Tops Ols Stems Ylefs Olefs

+ 3 Soil # ok ok EE ® ok ok # ok ok * k% * %k

Wi Ffl & P application * % % * % ns * % * *

* % % P<0.001, % % P<0.01, % P<0.05, ns; WA B E Not significant

*2 AEIENFEBHEABRNERBERPEMBIE(% WETH) WBWE, BESABEAREE, FTESNRBEMHREES
Table 2 Effects of soil and P-application on N and P concentrations (% oven dry weight) in E. regnans seedlings

%4y Nutrient Hif& Component BC* 100 BC 200 MD 100 MD 200

4 Nitrogen THAY Tops 4.10(0.18) 3.96(0.11) 4.18(0.04) 4.41(0.34)
B Ylefs 3.65(0.15) 3.44(0.18) 3.72(0.09) 3.22(0.14)
He#a Ols 3.42(0.09) 3.27(0.12) 3.21(0.18) 2.95(0.11)
fE M Olefs 2.89(0.11) 3.30(0.2) 2.79(0.11) 2.79(0.15)
2% Stems 0.79(0.06) 0.80(0.06) 0.78(0.08) 0.79(0.04)
#R Roots 1.48(0.11) 1.52(0.21) 1.58(0.11) 1.60(0.09)

#% Phosphorus THAY Tops 0.29(0.07) 0.30(0.07) 0.33(0.05) 0.32(0.01)
B Ylefs 0.19(0.01) 0.18(0.01) 0.19(0.02) 0.18(0.01)
FHg#R4y Ols 0.11(0.01) 0.12(0.02) 0.13(0.02) 0.14(0.01)
fE M Olefs 0.12(0.01) 0.14(0.01) 0.11(0.02) 0.11(0.01)
2% Stems 0.09(0.002) 0.08(0.003) 0.08(0.003) 0.09(0.002)
#R Roots 0.12(0.009) 0.13(0.01) 0.14(0.01) 0.13(0.004)

# BC; 3§ TF Britannia Creek ffj1-4; MD; 3R J§F Mt. Disappointment [+ 3¢; ## 100,200 i it (kg hm~2)  Standard errors given in
brackets. The effects were not significant from ANOVA analysis. # BC: soil from Britannia Creek; MD: soil from Mt. Disappointment; ## 100, 200 .P-

application rates (kg hm ~2)

A TIEXHARARET B BRNERREERA BEEW, A RS GEHEX 2w B E (8 2),Eit
JABE 100 kg hm ™ A A, R IR K VR MEFE 200 kg D LEESR Others B MERL Pro & AEEER: Gln
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BT TR RE (R 3) MHAEROARIA TR &2 |

PRI A B3 (3, % 3) o ANALERR (His) IR TT4 2 2 :
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W R RR SR R 2% ~3% L (BAE I 5] 20% %
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SRR A

Britannia Creek iﬁ%?ﬁﬁiﬁ%}t%ﬂﬁz—[m s Soil type and phosphorus application (kg-hm™2)

7 1983 FEARAR KRR 1) 100 o, JURKAY AR TR O F K> A s EOERL A B

i’%}‘%m é&f—lgfi‘%ﬂy 36 thm *a”’ ; Mt. Disappointment j:jgf£ Fig. 2 Comparison of amino acid concentrations in xylem sap of
E. regnans seedlings

FTF AR A R R A BR (SRTE M) W E # EARAS R REREE HAFSERERARE,
@%ﬁ;’]o iju ’E% Britannia Creek E{Jij%_‘:d‘ Mt. Disap_ BC: R ¥ET Britannia Creek {13 ; MD: 3k ¥ F Mt. Disap-
pointment [+ ; #. different letters showing significant differ-

pointment ALY, BB BRI KW BB 77 ( SRS ence; same letters showing not significant difference. Note: BC:
H;T:F‘ﬂgﬁ}) ’fEl %m%ﬂ 2L ?Ew? ﬁﬁ% tt)ﬁ%ﬂgﬁ*ﬁiﬁ*ﬁ%'fﬂ soil from Britannia Creek; MD:soil from Mt. Disappointment
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Table 3 Concentrations (wmol g~' dry weight) of free amino acids in old and young leaves of E. regnans seedlings grown with different P rates

in different soils

T Ylefs 21 Olefs
Wi H Item
BC* 100* BC 200 MD 100 MD 200 BC 100 BC 200 MD 100 MD 200
Asp™* 0.84(0.09) 0.82(0.08) 0.75(0.11) 0.73(0.05) 0.34(0.09) 0.56(0.14) 0.41(0.11)  0.32(0.08)
Asn 0 0 0 0 0.08(0.02) 0.06(0.02) 0.05(0.03)  0.04(0.02)
Glu 0.53(0.07) 0.54(0.06) 0.48(0.03) 0.49(0.01) 0.34(0.08) 0.65(0.12) 0.56(0.09)  0.43(0.06)
Gln 0.31(0.04) 0.26(0.09) 0.35(0.05) 0.39(0.05) 0.21(0.04) 0.23(0.07) 0.24(0.02)  0.2(0.02)
Pro 0.32(0.03) 0.37(0.05) 0.36(0.09) 0.45(0.08) 0.94(0.15) 0.77(0.10) 0.65(0.16)  0.59(0.11)
Ala 1.10(0.21) 0.98(0.16) 1.04(0.17) 0.89(0.09) 0.67(0.15) 1.13(0.34) 1.09(0.13)  0.98(0.10)
g-aba 0.99(0.09) 0.97(0.15) 1.13(0.19) 0.95(0.12) 0.96(0.19) 1.11(0.17) 1.07(0.23)  0.89(0.15)
His 0 0 0 0 0.09(0.02) 0.09(0.04) 0.07(0.01)  0.09(0.01)
Arg 0.21(0.02) 0.15(0.10) 0.16(0.04) 0.19(0.02) 1.22(0.35) 1.21(0.27) 1.35(0.32)  1.53(0.32)

SRR Total  6.75(0.98)  6.34(1.34)  6.18(1.15) 6.52(1.17) 5.56(0.53) 5.98(1.12) 6.06(0.78)  5.88(0.89)

# BC; (Y5 TF Britannia Creek ffj1-4, MD; 3kJ§F Mt. Disappointment ffj 133 ; ## 100,200 B F & (kg hm ~2) ; ### Asp: RITLER;
Asn: RITABENE; Clu: A2 88;Gln: A8 WEME; Pro: IHZER; Ala: PR ;g-aba: -2 3T M His: 418 ; Arg: K&K

# BC: soil from Britannia Creek; MD: soil from Mt. Disappointment; ## 100, 200 P application rates (kg hm=2); ### Asp: Aspartate; Asn:

Aspargine; Glu: Glutamate ;Gln: Glutamine ; Pro: Proline;Ala: Alanine;g-aba:+y-aminobutyrate ; His: Histidine; Arg: Arginine
5 NEE AR HEZ Standard errors given in brackets

Others @ Pro, Ala A His
g-aba 0 Arg 8 Asp, Asn, Glu, Gln
a b
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Fig. 3 Comparison of free amino acid concentrations in young leaves (a) and old leaves (b) of E. regnans seedlings
BC: U6 Britannia Creck f)4-48;MD JUiF Mt. Disappointment -H4E; Asp: Ji 14 2R ; Asn: K114 MM Clu: 4 2080; Cln: 74 20k
M ;Pro: AR ;Ala: NEPR ;g-aba: v EILT R ; His: 1AM ; Arg: K& B ;Others: H'EE IR  BC: soil from Britannia Creek; MD: soil
from Mt. Disappointment. Asp: Aspartate; Asn: Aspargine; Glu: Glutamate; Gln: Glutamine;Pro: Proline; Ala: Alanine;g-aba: y-aminobutyrate;

His: Histidine;Arg: Arginine; Others: other amino acids
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