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Abstract: To understand the effects of nitrogen (N) deposition and biochar amendments on photosynthesis of
new and old leaves of Moso bamboo (Phyllostachys edulis), effects of four N additions (N O kg-hm™?-a™, Ny
30 kg-hm™-a™, Ng: 60 kg-hm™-a™, and No: 90 kg-hm™-a™) and three biochar amendments (BCy: O t-hm?,
BCy: 20 t-hm™, and BCy: 40 t-hm™) on photosynthesis and chlorophyll fluorescence characteristics of new and
old leaves in two-year-old Moso bamboo were determined using LI-6400 portable photosynthesis system, PAM-
2500 chlorophyll fluorescence spectrometer and SPAD-502 chlorophyll meter in Moso bamboo plantations (20
mx20 m). Results showed that N deposition and biochar amendment significantly increased (P<<0.05) the
maximum net photosynthetic rate (P, ), stomatal conductance (G,), and transpiration rate (7,) of new and old
leaves. Biochar amendments significantly increased (P <<0.001) effective quantum yield of Photosystem Il
(PS-T) [Y(II)]Jand potential activities of PS-1l (F/F;) of old leaves. In combination with both N deposi-
tions (N3 and Ng), BCy significantly decreased (P<<0.001) the relative chlorophyll content (SPAD) of old
leaves compared with the N depositions alone. The SPAD of new leaves for Ng-BCy was significantly lower
(P<<0.001) than Ng-BCo. Also, both biochar amendments in combination with Ng, significantly increased (P<<
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0.001) maximal potential quantum yield of PS-1l (F/F,), F/F, and Y (Il ) of new and old leaves compared to
N depositions alone. However, biochar amendments in combination with Ng significantly decreased (P<<0.001)
both F/F,, and F/F, of new and old leaves compared to N depositions alone. In conclusion, this study demon-
strated that biochar amendments promoted photosynthesis of leaves and thus increased productivity of a Moso
bamboo forest with the background of globally increasing N deposition. [Ch, 4 fig. 1 tab. 29 ref.]
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) BTG, RN TR E R I B R AT, BE Y s, b BAT B &
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A0 A W VLA AU T I 22 X7 1L BB AT MO 0 3 b (30°14 N, 119°42" E) 4T o 1% X R W #iy Z2
WA, U], BRI 15.6 C, KRR 1 420.0 mm, 2 FL mEEWR R, T3
RAECHREBE, KX N BIAREL 14 a WEAZRE IS, HBEMPEMK, S8R0 FE28ZR
BT 2R RFEAR . A4 9 A it F 450 kg-hm™ &G 1E (& 67.5 kg-hm?-a™, #f 11.8 kg-hm?-a™, #f
747 kg-hm™-a™) ™ FATMEE W) UG 37 AT B N (3 362+309) & -hm™, 74T 94 A (10.1620.13) em,
WG - 45 5 (0.97+0.07) g-em™, +EHEAA P K (23.7320.24) mg-g', T4 %A (1.1120.04) mg-g™,
+ 34 (0.52+40.01) mg-¢™', +3E pH {4 4.46+0.01
1.2 Rt

TEREFE X P N7 12 D BRG3 250 F R SR B0 AR U AR R MERE 7 (20 m x 20 m), #fJ7 Z [ & 20 m
PAE A 22 ol 1) B A S bl BT o A2 i ST B s XS B KA R T R e D A SR B K b O R BT, LA
b T R R Ol Bl (30.5 kg hm™-a™) B AT KE, BIMIKA (30.0 kg-hm™-a™, Ny), 1% (60.0
kg-hm™-a™, Ng)FE A (90.0 kg-hm™-a™, No). H 2013 4% 1 ] 2 2017 4£3 J, & H H W & AT
J& Pt A IR (NHLINO IR, X AR AT BB 20 [ I o) R A (O kg-hm P+, No) e 55 5 [ 2R K™,
FHER 3 W, AUTKE 21 (2014 49 J]) 5, EAADIEREL P 7 3 AR/ 10 m x 10 m (94
Py T e b B RE M, — WP 43 Sl it T 0(BCo) , 20 (BCo) F 40 t-hm™(BCao) AW BT 2% 5 1 57 4U7E 3t 3%
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FIH SPSS 17.0 Ak A7 GE 3140 M s AT 3R 5 22 93 it (one-way ANOVA) #l iz /)N 8 3% 22 ¥ (LSD)
R 2% A T S 800 22 5 oA M s MRS U7 25 SR MER S SEOR X TR AR W 5 1 5 Wik R AT T i A RUA R
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FHECRS B2, R DLRREAL B 6 72 M RHT 1) P (18 1A 1 1B), G181 1C, [ 1D) Fi T.( 16,
B TH) ¥ B 2 25 p9fie 284 T (P<<0.05) o BR Neo AL BEAN, SUCKE XS 2 0 G (B TE) ¥4 2 35410 1l 11 1]
(P<<0.05). * M4t AYIBAG , Bt EHH) P MBI 8 T, 2F R 20 G BEFEAR, H
M- G BEBUETE R A R R (P<0.001) . SAEA DI BTR (BCo)ATLL , Nao 4b R it A= ¥y i e, &0t €
B P, Go, G, TRIRFWIN, HEM P, T BHBFEMRP<0.05). No NHEAED TR, BT
B G, TOAGEI R G B E AR, & P BEHIN(P<0.05), it P WIJCE % %2 5+ (P>0.05),
Noo HEMAY A, BATHEM P, G, T FHTHA GO ZFI N (P<0.01) 5 EHHT A9 P 1942 2E4L
REFHTEM .
22 AELABAEMPMHERLAFEES
221 R fe & 4 R R AT FT oot €A (SPAD) 89 % vh  MIELXFREZH, A i SPAD it
FUTRESE BE A3 B, (HJC 2525 5 (I 2A, |81 2B) (P>0.05) 5 X MG A=W ok, B AT Al
Z 0 SPAD ¥JC I F R 22 5 (P>0.05) o 5 AN AE W) BTk (BCo) A EL , Nao H1 Neo I Jlh Il A= 4 Jot ¢ 1) 2 1 Al
Neo TS0 A= 9 J5 5% 14 7 - SPAD 22 54 2. 3 (P<<0.001) , - Bifi A= 40y Jo 4 i o 45k (9 338 0ff & - SPAD {3 &
B SRS TS, BB SPAD (R fe dERCR 2 T80t
222 RLBA kY R A RAF LT F, F,, FIF A FIF, 89% % M IRAL, R TR P B AT
Em iy F (B 3A), F(E 3C) Kot /9 F/F, (& 3F) , F/F, (1 3H) B A7 8 25 B4 il 11 H (P<<0.05) . Bk
Neo AL BRAL, SRUTREAL BEXS R 19 F/F.( 3E) , FUF(IE 3G) At £, 3D) BA 25 e gt il (P<
0.05). X HEZH it A=Wy Joime, &1 F, A0 F, 327 B AR, Bt FL( 3B) AL F, g0, &t FUF,
M FJF, REH M (P<0.05). SAMEEY R (BC) M, Ny FREmAYFs, EM F,AMF FIE,,
FUF, SESEN, v F M FAF,, FUF, EFEAR, B F, B A9 SOt 3 S 58 T R
THEH#(P<0.05). Ne FHEMAWIB S, E0 F., F,, F/F,, F/F, B FIF,, F/F, SF580, et
F, W REAK, B F, BEAE AW 5 i 50 52 0 T RR S B THE R (P<0.05) o Noo i i A= 49 5
Be, W F., FIF,, F/F,BGE F/E R E/F, BE AR, WO R F, B8, FREgn F e
Wy Jo it i 4 R I 2 S B TS TR B R (P<<0.05)
223 RLEALHRET LA g A YD) e B Ne Ab AL, RUTREX BATH 2 gn (&
4A, [ 4B) Lgmt g Y (D) (I 4C) BA BRI (P<0.05) . AHLLXTIRAL, STk Hrmt Y (1) (&
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Figure 1  Effects of nitrogen deposition and biochar amendment on the gas exchange parameters of the new and old leaves of bamboo
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Figure 2 Effects of nitrogen deposition and biochar amendment on the SPAD of the new and old leaves of bamboo
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Figure 3 Effects of Nitrogen deposition and biochar amendment on F,,, F,, F/F, and F/F,, of new and old leaves of bamhoo
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Figure 4  Effects of nitrogen deposition and hiochar amendment on gy and Y (Il ) of new and old leaves of bamhoo
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Table 1 Two-way ANOVA analysis of N deposition and biochar amendment on photosynthesis and chlorophyll fluorescence characteristics

of bamboo leaves

o i ALK A 31
F P F P F P
I RKEEEH R (P FALY 6.182 Fkk 5.901 * 8.150 Hkk
i 8.787 Fakk 8.857 Fkk 4.596 Fakk
KALFE (G SAuR 8.872 Fkk 2.210 0.113 1.856 0.091
it 15.569 Hkk 3.983 *3% 10.708 Hakk
Mo la] — A AL He E (C) FAUN 13.651 Hkk 4.106 *% 17.510 woHE
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AR A1 H 2 BT R 52 2R e, F/FYBRT 0.8 PREAEK 4 J1)2, 4 F16
AT A F/F, AT 0.8, H EJZM 4 (8.5 m) K FHZ (7.1 m) AR )z (5.6 m)> . AWF5% [ A & 3
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WELETE R, P2 T &0t PSIT A o 1% 330 16 M A S PRt R 5% AL A .
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& T 370 Lycopersicon esculentum ¥4 R M 28 15 35 K o X1 40 56 2% B A 9 ot ok 5 RIE B it 45 v 1 0%
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RUCKEIN G T BATH LM 1B A MERE™, BRAT T8 &nt PSI R i W BB RE R AL AE, AFIFEAT
MR AL R R o SRR UL, TR RR LG I SR 0 AR B S A R TR e B AT R O A PO
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I8 R A 100 T 5 1) 52 A RN B AT 2 I R 06 & R 2 3 DO e I R A B 5 OS2, SR IAE SR DT R H 4
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