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Abstract: A large number of forests have been shifting into tea plantation with the continuously promoting of agricultural compre-
hensive development in the hilly area of Tianmuhu Reservoir watershed, so it is urgent to know how tea plantation expansion influ-
ence nitrogen loss. Three experimental natural plots were delineated on tea plantation, secondary pine forest and bamboo forest to
study nitrogen loss characteristics via runoff from typical land uses in hilly area of Taihuhu upstream watershed, so as to achieve
measured parameters of nitrogen loss via runoff for evaluating the water environmental impact of agricultural comprehensive develop-
ment in hilly area. TN concentrations in surface runoff of tea plantation, secondary pine forest and bamboo forest were 11. 25,
2.83 and 3.60 mg/L, respectively, mainly in dissolved form. As to subsurface runoff, they were 27.16, 3.59 and 1.06 mg/L,
respectively, and were mainly made up of DIN for tea plantation and secondary pine forest, especially as nitrate, while DON for
bamboo forest. The plot scale surface runoff coefficients of tea plantation, secondary pine forest and bamboo forest were all less than
0.03, so that subsurface runoff was the major source of runoff. Nitrogen loss was raised heavily with the expansion of tea planta-
tion. The loss rate was 103.08 kg N/ (ha + a), which was 7.6 and 23.2 times the loss rate of secondary pine forest and bamboo
forest, and 86.7% —99.7% of the total load was lost via subsurface runoff. Subsurface runoff should be paid attention to on pre-

vention and control the nitrogen loss via runoff of tea plantations, and besides reducing fertilizer application, the combination of
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construction of bamboo buffers at the toe of tea plantation slopes and ponds at the outlet of drainage, so as to prevent and control ni-
trogen loss via runoff by intercepting nitrogen in situ, is also considerable.
Keywords : Tianmuhu Reservoir watershed ; tea plantation; secondary pine forest; bamboo forest; nitrogen; surface runoff; sub-

surface runoff; hilly area
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Fig. 1 Land use pattern of Tianmuhu Reservoir watershed and locations of
experimental plots and automatic weather stations
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Tab. 1 Physicochemical characteristics of experimental plots
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Fig.2 Vegetation coverage of tea plantation, secondary pine forest and bamboo forest in 2012
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Fig. 3 Rainfall and air temperature of the experimental area in 2012
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Fig. 4 Relationship between surface runoff depth and rainfall from different land use patterns
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Fig. 5 Nitrogen concentration in surface runoff from

tea plantation, secondary pine forest and bamboo forest
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Tab. 2 Nitrogen concentration characteristics in surface runoff from
tea plantation, secondary pine forest and bamboo forest

TN/ NO; -N/ NH; -N/ DON/
JH b A ? ¢ DTN/TN DIN/TN NH; -N/NO; -N
- (mg/L) (mg/L) (mg/L) (mg/L) ¢ }
%5 11.25+7.01  4.46+3.92  3.12+2.72 2.43+1.99 0.84+0.12 0.63 +0.17 1.00 1.0l

(2.50 ~27.37) (0.52~13.27) (0.38 ~8.43) (0.31~7.43)

WD AR 2.83+£1.28 0.91 +£0.46 0.57 £0.26 0.72+0.44 0.79£0.14 0.54 +0.16 0.69 +0.39
(1.11 ~6.58) (0.30~2.06) (0.04~1.01) (0.25~1.63)

EATH 3.60 =2.11 0.53 £0.52 0.75 +£0.65 1.33+1.06 0.73+0.08 0.35+0.11 3.22 +4.64
(1.35~9.10) (0.05~2.02) (0.11~2.32) (0.56~4.39)
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Fig. 6 Nitrogen concentration in subsurface runoff from tea

plantation, secondary pine forest and bamboo forest
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Tab. 3 Nitrogen concentration characteristics in subsurface runoff from tea plantation,
secondary pine forest and bamboo forest
T NO; -N/ NH, -N/ DON
FHH 2T v } ¢ ON/ DIN/TN  NH; -N/NO; -N
(mg/L) (mg/L) (mg/L) (mg/L)
K[l 27.16 £17.59 24.05 +£16.36 0.067 +0.017 3.05+3.42 0.86+0.12  0.005 +0.003
(8.11~53.04) (5.41~42.37) (0.039~0.094) (0.48 ~10.61)
WA 3.59 +1.48 2.77+1.42 0.059 +0.047 0.76 £0.20 0.76 +0.10  0.022 £0.017
FAbk (1.64~6.49)  (0.90~5.72) (0.011 ~0.159) (0.57 ~1.19)
AT 1.06 +£0.84 0.09 £0.17 0.290 +0.391 0.67+0.53 0.32+0.19 9.638 +13.935
(1.35~9.10) (0.01 ~0.47) (0.018~0.984) (0.23~1.63)

# KM = bRifE2E (/ME ~ M) -

2.3 A EI A ALXBERRALEHRE
£ FHHb ST 4 SR T AR R P A A, AR B 2012 4RA% /N X S 0 48L& ke i £k MEASE AR S B R i (&
4) . SRR M LS 3 AN I R R AR T T S 3 v b SR AR I R AR A AR S R T R /N D IR AR I

Z:7% [Al Ak T T S8 P B DX Y%

2 VANTRCERlIE S S @St

?1 (JIL? 7355(95’!3

2 0.305 #

AR ey

FHHZE R 2012 AFARIR AR AL SXE R AN 4.

% 4 2012 AFR 7 MK TR TN I A A

Tab. 4 Nitrogen loss via runoff from tea plantation, secondary pine forest and bamboo forest in 2012

PR/ mm TN ¥/ (mg/L) TN i 24t/ (kg/hm?)
FiH R : — : — : — -
HFERR e HFERR e HhFAER e &it
P3| 2.53 378.42 11.25 27.16 0.28 102.79 103.08
AR DMK 5.03 375.91 2.83 3.59 0.14 13.50 13.65
EEYURIN 16.45 364.49 3.60 1.06 0.59 3.85 4.44
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