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W OE MRS EAKE AL, TR pH 4.5 pH 3.5 pH 2.5 K B kKA (X )4 #EE
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Influence of simulated acid rain on nitrogen and phosphorus contents and their stoichiome-
tric ratios of tea organs in a red soil region, China. ZHANG Yu-fei', FANG Xiang-min'"
CHEN Fu-sheng' , ZONG Ying-ying', GU Han-jiao', HU Xiao-fei* ('2011 Collaborative Innova-
tion Center of Jiangxi Typical Trees Cultivation and Utilization, College of Forestry, Jiangxi Agricul-
tural University, Nanchang 330045, China; *School of Management, Nanchang University, Nan-
chang 330031, China).

Abstract; A 25-year-old tea plantation in a typical red soil region was selected for an in situ simu-
lated acid rain experiment treated by pH 4.5, 3.5, 2.5 and water ( control, CK). Roots with differ-
ent functions, leaves and twigs with different ages were collected to measure nitrogen (N) and
phosphorus (P) contents in the third year after simulated acid rain treatment. The N/P and acid
rain sensitivity coefficient of tea plant organs were also calculated. The results indicated that with the
increase of acid rain intensity, the soil pH, NO, -N and available P decreased, while the absorp-
tion root N content increased. Compared with the control, the N content in absorption root was in-
creased by 32.9% under the treatment of pH 2.5. The P content in storage root significantly de-
creased with enhanced acid rain intensity, and the acid rain treatment significantly enhanced N/P
of absorption root. Young and mature leaf N, P contents were not sensitive to different intensities of
acid rain, but the mature leaf N/P was significantly increased under pH 3.5 treatment compared
with the control. The effects of acid rain treatments differed with tea twig ages. Compared with the
control, low intensity acid treatment (pH 4.5) significantly increased young twig N content and N/
P, while no signi-ficant differences in old twig N content and N/P were observed among four acid
rain treatments. Acid rain sensitivity coefficients of absorption root, young leaf and twig N contents
were higher than that of storage root, old leaf and twig, respectively. And the storage root and leaf P
had higher acid rain sensitivity coefficient than other tea organs. In sum, tea organs N content was

ARICH ER A RBHAFIEETE (31560152,31260199) ¥E Bl This work was supported by the National Natural Science Foundation of China (31560152,
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sensitive to acid rain treatment, and moderate acid rain could increase young organ N content and

N/P, and change the cycle and balance of N and P in tea plantation.

Key words: acid rain; nitrogen; phosphorus; Camellia sinensis; tissue differentiation.
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Table 1 Soil nutrient contents and their stoichiometric ratios in tea plantation continuously treated by simulated acid rain of

various intensities

A3 A LB £ K N/P BESA AR A AR BBREA/ pH
Trea- Organic Total Total NH,*-N NO, -N Mineral Available AR
tment carboill mlrog(i,rll phosphoquS (g-ke) (g-ke) nltrogeill phos[)ho{txls MN/AP
(g-kg) (g-kg') (g-kg') (mg - kg™ ) (mg-kg™)
CK 11.50+ 1.50+ 0.87+ 1.75+ 5.89+ 2.54x 8.43+ 15.80+ 0.61+ 4.05+
0.89a 0.08a 0.11a 0.12a 0.47a 0.18a 0.39a 0.88a 0.03b 0.03a
pH 4.5 12.08+ 1.73+ 0.90+ 1.99+ 541+ 2.44x 7.85% 15.71+ 0.50+ 3.98+
1.12a 0.16a 0.08a 0.32a 0.34a 0.32a 0.18a 0.98a 0.05b 0.01b
pH 3.5 11.73% 1.57+ 0.89+ 1.77+ 5.36% 1.70+ 7.06+ 13.47+ 0.53+ 3.99+
0.74a 0.16a 0.03a 0.18a 0.36a 0.21b 0.48a 1.27ab 0.06b 0.02b
pH 2.5 12.40+ 1.80+ 0.77x 1.99+ 6.01x 1.71x 7.72+ 10.17+ 0.76x 3.98+
0.92a 0.28a 0.07a 0.17a 0.72a 0.13b 0.70a 0.74b 0.06a 0.02b

CK.: XJH& Control. KW%&%’%%L"@M%EE%(ROOS) Different letters meant significant difference among treatments at 0.05 level.
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Fig.1 Nitrogen, phosphorus contents and N/P in different func-
tional roots of tea plants continuously treated with 3-year simula-
ted acid rains of various intensities.

AD: FRFALFE Acid deposition; RO: #R R IHEDL Root order. NS: P
>0.05; * P<0.05; * * P<0.01. A[F5REFRoR 40 B A] 22 57 3 (P
<0.05) Different letters meant significant difference among treatments at

0.05 level. F[d] The same below.
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Fig.2 Nitrogen, phosphorus contents and N/P in different-age
leaves and twigs of tea plants treated with simulated acid rains of
various intensities.

LA . M Leaf age; TA: i Twig age.

BB By, 21.9% YR BT S T A Y
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Acid rain response sensitivity
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Fig.3 Acid rain response sensitivity of different tea organs con-
tinuously treated with 3-year simulated acid rains of various in-
tensities.

AR WISAR Absorption root; TR : BRI Transportation root ; SR . fi#
1R Storage root. YL: it Young leaf; ML # I Mature leaf; YT HiAL
Young twig; OT: #4% Old twig. F[f] The same below.
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Table 2 Correlation coefficients of nitrogen and phosphorus contents of tea roots, twigs and leaves with different ages in dif-

ferent simulated acid rain treatments

WARIIEEH Bk N NN BN AN Bt p P Bk P kP
Root Young Mature Young Old Young Mature Young Old

order leaf N leaf N twig N twig N leaf P leaf P twig P twig P
WA AR -0.36 0.15 -0.05 -0.46 0.21 -0.13 0.04 0.08
Root N TR 0.40 -0.17 0.29 0.52 -0.01 0.35 0.15 0.12
content SR 0.05 0.20 0.56 0.61* -0.13 0.11 -0.19 0.33
AR AR -0.12 0.15 0.59* -0.03 -0.17 0.08 0.71** -0.30
Root P TR 0.69* 0.72** 0.39 0.42 0.52 0.30 -0.22 -0.09
content SR 0.25 0.53 0.70* 0.70* 0.02 -0.03 -0.15 0.09

#* P<0.05; * * P<0.01.
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Fig.4 Redundancy analysis of relevance among soil nutrient

levels and plant organ nitrogen (a) and phosphorus (b) con-
tents in tea plantation continuously treated with 3-year simulated
acid rains with various intensities.

TN: 4% Total nitrogen; TP . A1 Total phosphorus; MN. VI
Mineral nitrogen; AP R Available phosphorus.
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