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EFFECT OF PHENOL ICS ON™N NUTRIENT ABSORPTION AND
DISTRIBUTION OF CUNNINGHAMIA LANCEOLATA

CHEN Long Chi WANG S-Long HUANG zhi-Qun and GAO Hong
( Huitong Experimental Station of Forest Ecology, Institute d Applied Ecdogy, the Chinese Academy o Sdences, Shenyang 110016, China)

Absgtract Pure Chinesefir ( Cunninghamia lancedlata) plantations, a mgjor commercial tree geciesin Suth
China, have been extensvely replanted on the same dte in successve rotations, in regonse to the growing
need for timber. The resultant il degradation has led to poor esablishment and decline in productivity which
has become a mgjor barrier to the sudainable management of Chinese fir plantations. Recently , many docu
mented gudies indicate that dlelopathy within Chinese fir plantations is likely one of the causes of il degra
dation. Acoording to some laboratory sudies, extracts of Chinese fir roots, fresh leaves, and litter including
pherolics such as vanillin, ferulic acids and R hydroxybenmic acids, inhibit Chinese fir seed germination.
However , no dlelopathic reponses have been denondrated. How do the aldochemicds, e. g. pherolics, &
fect the gronth of Chinese fir seedlings ? This has ot yet been gudied.

In this gudy on nutritional agoects of dlelopathy in Chinese fir , the dfects dof different concentrations of
vanillin and R hydroxyberzic acid on *®NO; ion absrption and disribution in Chinese fir seedlings was exam
ined usng the N istope tracer technique. Vanillin, P hydroxybermic acid , and a combined 1 1 olution of
these two materials were diluted to four different levels: 10 mnol-L™*, 2 mnol-L "%, 0.1 nnol - L ™%, and
0.01 mnol-L " *. Digilled water was used as the control . One-year-old Chinese fir seedlings were planted in
separate pots, fertilized with 200 mg NaNO; enriched 21. 97 percent Na®NO; , and grown outdbors in over-
shadow. Each pot was treated every haf month with 100 ml of a particular concentration of vanillin, P hydrox
ybermoic acid lution, or the 1 1 mixed lution. Each treatment condsed of five replicates of Chinese fir
seedlings.

After Sx nonths height , sem diameter a ground line , total biomass, total N, and N content of Chinese
fir seedlings were recorded. Results showed that vanillin inhibited both growth and ®NO; ion aborption. The
mixed 1 1 lution at the concentration of 10 mnol- L ™ * caused even gresater reduction in groath of Chinese fir
seedings. The biomass of roots, sems and leaves of Chinese fir seedlings was reduced by 25.3 %, 13.5%
and 5.7 %, repectively , and >N absorption in roots, sems and |eaves was reduced by 38.5 %, 48. 1 % and
46.5 %, regectively , with the treatment of 10 mnol-L ~ *of vanillin. Using the 10 mnol- L~ * concentration of
the 1 1 mixed solution, the biomassdf roots, sems and leavesdf Chinese fir was reduced by 33.5 %, 36.0 %
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and 21.8 %, regectively , and >N abmption was reduced by 34.3 %, 58.4 % and 49.3 %, reectively.
Thisindicates that there islikely a synerg gic dfect between vanillin and P hydroxybenzic acid. Vanillin and
its mixture with R hydroxyberzic acid at the higher concentration afected N nutrient digtribution by increasng
the proportion of N in roots and decread ng the proportion in ¢ems and leaves. We conclude that the vanillin
and pherolics in il might produce aldopathic efectson Chinese fir by inhibiting N absrption and digtribur
tion which then result in productivity decline.

Key words Chinese fir ( Cunninghamia lancedlata) , Vanillin, P hydroxybenzoic acid, Pherolics, Nutrient
abrmption , N itope
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Table 1 The dfectsof two kindsof pherolics on growth of Chinese fir seedings (cm)
Treatment Goncentration (mmol - L~ %) Height of seedlings (cm) Qound diameter (cm)
Vanillin 0.01 18.7 0.479
0.1 16.9 0.479
1 16.3" 0. 447
10 15.8" 0.422
0.01 16.9 0.498
P hydroxybenzoic acid 0.1 16.8 0.495
1 16.9 0.457
10 17.1 0.509
Mixture 0.01 18.0 0.449
(Vanillin: P hydroxybenmic acid =1 1) 0.1 16.4 0.464
1 4.3 0. 427
10 5.7 0.411
Qontrol 17.1 0.427
onificant difference with sudent t-tex  *:p<0.1 **:p<0.05 ***:p<0.01
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Fig.2 The dfectsdf two kinds df pherolics on biomass of Chinese fir seedings (g)
a: Vanillin b: R hydroxybenmic acid c: The mixture of two kindsof pherolics
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Table 2 The dfectsof pherolicson totd N of Chinese fir seedings
(mmol-L %) (gkg™ (gkg™h (gkgh
T
reetmert oncertration Total N of root Totdl N of rdice Totl N o ledf
Vanillin 0.01 13.09 16.09 21.59
0.1 12.91 14.29 19.04
1 12.22 12.04 20.24
10 11.43 13.39 19.79
0.01 17.21 16.54 24.04
P hydroxybenzic acid 0.1 11.52 12.87 21.14
1 11.28 10.92 18.97
10 10.71 13.09 19.78
Mixture 0.01 12.34 14.14 19.42
(Varillin: P hydroxyberzic acid =1 1) 0.1 13.09 16.97 22.31
1 13.09 14.01 17.09
10 10. 47 9.34 15.52
Gontrol - 11.43 13.39 22.07
N ,
N C/N
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Table 3 The dfectsof pherolics on absorbance of N by Chinee fir seedings
Trestment @ ion ( LY Totd N o roots Totd N of gems Totd N o leaves
( ncentration (Mol - YNy Ncﬂ(ng) YNy Ndf(r’rg) %Ng Ndf(r’rg)
Varillin 1x10°8 9.12 2.1 7.34 1.02 6.16 2.34
1x10"4 9.30 2.20 7.51 1.08 6.20 2.20
1x10°3 8.24 1.28 7.34 0.68 4.62 1.54
1x10°2 4.7 0.88 3.70 0.40 3.43 1.15
1x10°8 10.71 4.23 7.05 1.79 5.69 4.39
P hydroxybenmic acid 1x10°4 7.64 2.04 6.54 1.2 5.88 4.06
1x10°3 8.34 2.06 7.40 1.02 6.15 2.6
1x10°2 7.36 1.72 6.25 0.94 5.46 2.24
. 1x10°8 8.16 1.85 7.17 1.19 6.47 2.49
Mixture
(Vanillin: R hydroxybermic add =1 1) 1x10°* 8.49 1.97 6.78 1.01 5.9 2.29
1x10°8 7.26 1.07 4.86 0.39 4.07 0.9%
1x10°2 6.33 0.9 5.34 0.32 4.63 1.09
Control - 7.37 1.43 6.46 0.77 5.58 2.15
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Fg.4 The dfectsdf two kindsof perolicson nutrient absorption by Chinese fir seedings
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