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Effect of Long-term Flooded Conditions on Nutrient Stoichiometric
Characteristics of Phyllostachys rivalis Rhizome Roots

LIU Yufang,CHEN Shuanglin® , LI Yingchun,CHEN Shan,GUO Ziwu, YANG Qingping

(Research Institute of Subtropical Forestry,Chinese Academy of Forestry,Fuyang,Zhejiang 311400, China)

Abstract: The study is to provide reference for the application of Phyllostachys rivalis in vegetation resto-
ration of wetland and hydro-fluctuation belt taking P. rivalis that can survive under long-term flooded con-
ditions as memory materials. Biomass and the contents of main nutrient elements in annual bamboo rhizome
roots were investigated in a pot experiment with treatments of artificial irrigation water supply (CK) and
flooding six months(TR). The effect of long-term flooded conditions on nutrient stoichiometric characteris-
tics of P. rivalis rhizome roots was analyzed. The results showed that: (1)In TR,N,P,Mg and Ca contents
of P.rivalis rhizome roots in soil decreased significantly and Fe content increased dramatically compared to
CK. Meanwhile,N,K and Ca contents of rhizome roots in soil were significantly lower and Fe content was
significantly higher than that of rhizome roots in water. (2)In TR,C/N,C/P,C/K and P/K ratios of rhizo-
me roots in soil were significantly higher than that of rhizome roots in CK,and C/K,N/K and P/K ratios

were also significantly higher than that of rhizome roots in water. (3) There were very significant positive
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correlations among C,N and P contents of root in water and soil under TR. In CK,C content of root was
significantly positive correlated with P,K and the N-P correlation is also significant. In view of correlation
coefficient, the correlations of C-N,N-P and N-K of rhizome roots in soil under TR were weakened. Mean-
while, the correlations of C-P,C-K and P-K were enhanced. In TR,C-N,C-P,N-P and N-K correlations of
rhizome roots in soil were weaker than that of rhizome roots in water,C-K and P-K correlations were stron-
ger than that of rhizome roots in water. (4)Biomass and C,N,P,K,Mg,Ca contents of rhizome roots in TR
were significantly lower 19. 46 % ,42. 04%,36.55% ,41. 39%,60. 06% and 38. 46% than that of rhizome
roots in CK,Fe content dramatically increased 5. 5 times compared to CK. And in TR, the nutrient accumu-
lation in soil was significantly higher than that in water. The results indicated that the equilibrium absorp-
tion of nutrient was hindered by the long-term flooded stress in rhizome roots of P. rivalis,but the utiliza-
tion efficiency of nutrient was enhanced. And the rhizome roots in soil and water had the characteristics of
division of cloning. Rhizome roots in water mainly played a role in the absorption of oxygen to response to

oxygen-deficient environment. It was an important ecological countermeasure of P. rivalis to adapt to long-

term flooded environment.
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Table 1 The contents of nutrient in rhizome roots of P. rivalis at different water treatment
A3 C N P K Mg Fe Ca
Treatment /(mgeg 1) /(mge+g 1) /(mg+g 1) /(mge+g 1) /(mge+g 1) /(mg+g 1) /(mg+g ')
CKs 502.31+£4.29 a 9.11£0.70 a 1.1340.03 a 6.30+0.19 b 1.1340.10 a 0.85%0.06 ¢ 1.84+0.13 a
TRs 495.87%16.91 a 6.3640.47 ¢ 0.88+0.06 b 4.1240.18 b 0.55+0.04 b 6.40x0.60 a 1.360.05 ¢
TRw 516.39+27.89 a 7.6840.46 b 0.90£0.05 b 11.83+1.27 a 0.57£0.03 b 4.014+0.17 b 1.61+£0.12 b

1 CKs X B AR TRs A0 TRw 205 8 7K A 28R £ b A ROFIK R s [ 810 () /N 5 8 R b BRI AE 0. 05 K FA£7E 54 22 55 T Il

Note:CKs stand for roots growing in soil of control, while TRs and TRw are roots growing in soil and water of flooded treatments for six months;Different nor-

mal letters in the same column indicate significant difference among treatments at 0. 05 level; The same as below.
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Table 2 The C,N,P and K stoichiometry in rhizome roots of P. rivalis at different water treatments

Jb P Treatment C/N C/P C/K N/P N/K P/K
CKs 55.3543.93 b 443.33£8.37h 77.25%5.53 b 8.0340.44 a 1.40£0.17 a 0.1740.02 b
TRs 78.26%+5.62 a 566.44+46.13 a 125.73+11.55 a 7.28+1.04 a 1.62+0.24 a 0.2240.003 a
TRw 67.5547.57 a 575.64+1.86 a 44,284+2.86 ¢ 8.59+0.95 a 0.66+0.08 b 0.08+0.005 ¢

3 AAXSLAEBZGHETAMERFESTEEHEXREY
Table 3 Correlation coefficient between nutrient element contents in
rhizome roots of P. rivalis at different water treatments

JbFE Treatment C-N C-P C-K N-P N-K P-K
CKs 0.688 0.950* * 0.921** 0. 880 * 0. 350 0.753
TRs 0.216 0.985* * 0.995* * 0. 380 0.308 0.997* %
TRw 0,984 * 0.998* * 0.616 0.993* * 0.746 0. 660

o Al % 2 RN A SRR 2] 0. 05 1 0. 01 KT,

Note; * and * % denote significant correlation at 0. 05 and 0. 01 level.

R4 FRKGLEBEHTANMERFITERRE

Table 4 The accumulation of nutrient element in rhizome roots of P. rivalis at different water treatments/(mg/pot)

b3 Treatment

I H

Ttem CKs TRs TRw TRs+ TRy
C 34 138,26+2 652.23 a 24 771.20+1 955.51 b 2 724, 814117, 08 ¢ 27 496.01+1 883.41 b
N 618.12£53.05 a 317. 4830, 95 b 40.7846.14 ¢ 358. 2635, 09 b
p 76.97+5.04 a 44.1047.09 b 1.7340.22 ¢ 8. 846,92 b
K 145.09466. 21 a 199.07434.56 b 61.796.05 c 260.86+28.71 b
Mg 77.0049.31 a 27.7544.78 b 3.0140.39 ¢ 30,764, 49 b
Fe 58.4249.08 b 322, 74467, 45 a 21,2142, 14 b 313.95466.25 a
Ca 124.99+8. 98 a 68.3510.09 b 8.57+1.46 ¢ 76.939.84 b
H R Wi Root biomass 68.0045.83 a 50, 085. 62 b 5.2940.49 ¢ 55.3745.55 b
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