2 % #2011, 38(6): 1021 - 1028 http: // www. ahs. ac. cn
Acta Horticulturae Sinica E-mail: yuanyixuebao@]126.com

AR SR E N R AL LR 4 & R R T IR ACH &
4 4= B9 2N
ARE, BEE, 25 IHF MR AER'

(‘%BE!Z%\IM%Z%%, TLBH 1108665 2 v AR RNHE BRI, 1T 200 1251005 2 PLBHARM K% b5
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f§ E:. LIARJLILME (Cerasus sachalinensis Kom.) i AiRAS, W50 T A AL SR AR R IRIAC
AR A s . S5, R A R AR, D A SR I A A R0 o e o
(28 d) By 4 i T A ETAR ARG ) SRR R B T e 25 SO AR AR T R kA P A 48 3 Ak
HJG 14 d, BEEHRREG FIPNEY S EBWEG MEEAEIEE T =RBRIGH (TCA) KH MM
£, TCA ?Jﬁ%fﬂ?ﬂﬁﬁiﬁﬁ%ﬁérﬁﬂﬁH:WU%?XHLWE"%E%T 30.4%, FPIRARH o [B) =400 DA RV AT Ak R 384
MBERR MRS (PPP) FIACHFIEAE (AP) BN IR FIE T 35.0%M1 32.7%. B HAL BN EEA L 2
AR . @iﬂ%m’f&&fiﬁ%ﬁ EMP %%Wﬁ‘/ﬁ'f’%&ﬁ?%@b%%w WAL, SHA R RRNARL; 3 Fl
TEARRFE AT G A KGR, AR A2 BB DRI ISR > Bl SR > %

AR > .
XEIF: KA ®E; W AYE
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Effects of Different Nitrogen Forms on Root Respiratory Metabolism and
on Biomass in Seedlings of Cerasus sachalinensis

QIN Si-jun', Lii De-guo"’, LI Zhi-xia', MA Huai-yu', LIU Ling-zhi’, and LIU Guo-cheng'

('College of Horticulture, Shenyang Agricultural University, Shenyang 110866, China; “Research Institute of Pomology,
Chinese Academy of Agricultural Sciences, Xingcheng, Liaoning 125100, China, >College of Land and Environment,
Shenyang Agricultural University, Shenyang 110866, China)

Abstract: The effects of different nitrogen forms on root respiratory metabolism and on biomass in
seedlings of Cerasus sachalinensis Kom. were investigated. The results showed that, with a same amount
of nitrogen application, the application of nitrate nitrogen and amidonitrogen significantly enhanced root
activity and accumulation of respiratory substrates during the whole experimental period (28 d), while the
application of ammonium nitrogen only enhanced the root activity and the accumulation of respiratory
substrates during the 14 days after the application. Whereafter, the root activity and respiratory substrate
content significantly decreased. Application of nitrate nitrogen enhanced the activities of key enzymes in

tricarboxylic acid (TCA) cycle, increased the ratio of TCA cycle to the total respiratory pathway by 30.4%
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* JWAFE{EH Author for correspondence (E-mail: lvdeguo@163.com )
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compared to that in the control and increased the content of pyruvic acid and citric acid the intermediates
of respiratory metabolism. Whereas, the pentose phosphate pathway (PPP) and the alternative oxidase

(AOX) pathway were decreased by 35.0% and 32.7% respectively at the same time. The application of
ammonium nitrogen had opposite effect to the application of nitrate nitrogen on activities of key enzymes
in TCA cycle, on TCA cycle, intermediates of respiratory metabolism, PPP and AOX pathways.
Application of amidonitrogen had similar effects to the application of nitrate nitrogen except having no
obvious effect on activates of key enzyme in glycolysis pathway (EMP) and in respiratory electron
transport. The application of the three different types of nitrogen improved the growth of the seedlings.
The enhancement of biomass by the application of the 3 types of nitrogen was nitrate nitrogen >
amidonitrogen > ammonium nitrogen > control.

Key words: Cerasus sachalinensis Kom.; nitrogen; respiration; biomass

WA FLRY], BARESEMHEYNEZW ik 2%, 2008). AP LRERSEL (B
Bt %%, 2007). PEWARE (Hyvonen etal., 2007). # it & W L (Engels & Marsehner, 1993) %,
AGEMYIEENAY R EZE R CERBMEAT, 2003).

ZAbi#% (Cerasus sachalinensis Kom.) /&3 % H EHPEMRN AR 2 —, G oAk iR A&
RE I, MR NG, Iz FESERE SRR R B A LS AR AT, e Tk
i NEARFPE B AN [F) T AR SRR o S 4, RERANTR 5, A2 vhi DR 3K o0 i 2 51 RPN RS (R
RS, 2008). AT N KA 5 i R KT ] DA RGN B N RERR AR R BRI a5, 4t
FEREPRI AR BRARH CAERIER 55, 20090 (A2 H F7 8 1EE LSRRI DA 2 pL S A1
IIERE . AR PRI TSR (NOy-ND. AR (NH,-N) FIBHZAZ (CONH,-N) 3 FiE#s
R ARG AL P R AR S AR K s, B SRS AR R IR, 5 B I A 5
PKZ, VBB RL A AR KR PR AL R A 35

QY ZiE SRS DARE

M AR IR, 2009 4 2 7 B AUZEDBH AR MY K% A R i = rp B B B, TS
1A HBAER 42 15 cm, (& 15 em 7E TR, WU BE . AR5 560 Ul [ - FIHEAE. 5%, 73
B ¥z 20 1JREL, pH7.2, S 139.1uS - em’, BHAEA 206.5 mg - kg, LS 380.8 mg - kg,
AR 4714 mg - kg, BHHUR 47.5g kg

6 H B TSI (A AR, NOy-ND | fi Bk (B A%, NH,y-ND FlJR 2% (BEHE A%, CONH,-N)
3PPEEREA B, RGN 0.5 g 205, A A EIR A 3.61 g, TRIREL 2.36 g, IR 1.07 g.
DABR IR B 4 2 /KPR — 20U, BRI R T 100 mL /K, ZZ1SI95) P, Lhpesst
TEAKAN I B 7 AW 1k, S 4 K. 3l TG 7. 14, 21, 28 d UFEIEATIR &R 3E
TI WP A FNRR KA B ) B 4 B2 0 S S 4 s, AbEE 28 d AP IRAR & R )= &
RN OGRS P . RRAR AL 20 Bk, RRIR 3 MREA, ILRAERRLEALER S5 A S TR A A .

K 9% [ Hansateach 23 ] 1Y) Oxytherm 44 FUAI I i PP %6 (Bouma et al., 2001; E&EIR 4%,
2004). WEIECE R 1.5 mm A A7, KJE 2 ~3 em (B FEHHE, AW ) A VI 2 mm 224 AR B,
JECE 15 min 2 A7 LS BRAGTFEI 52, ARG FREN 0.05 g N NAR, N6 8 Sl s fE e . S AR
J52 I R i P SR S 2 A 25 °C

ZIRAAEA RE I (1996) (7 VLN E WP AR . SERLAEAL PGS 12 B R (EMP). —
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RGN (TCA) MBI B (PPP) #4220 51J1 0.5 mol - L™ [f) NaF. P &A1 NasPO, . H
TAES R BRE (AP) MG RS (CP) 4051 0.1 mol - L™ ) SHAM H1 NaCN i1,
JNA TR 0.2 mol - L BRRZE M, pH 6.8. FFikfRilE EH 3 K,

ALY RS R B Lh e vk (=528, 20000 W5 5 EIR S BER 15 E2 ] Ling %5 (1996)
VM SE s AR & R 2, 4 - CAEFESRMEER ey (CSoW3E, 1992) MlsE; ki & o ik i il
ML CEAR, 2008) ME; M2 9C S0k M Handy-PEA I MRARTE IR TTC ¥

254, 20000 WE . R HEKFH DPS 7.05 £l AL B, Duncan’s 2 HLLEE (P < 0.05)
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Fig. 7 Effects of different nitrogen forms on the key enzyme
activities of PPP pathway of C. sachalinensis seedling roots
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Table 1 Effects of different nitrogen forms on biomass of C. sachalinensis seedlings

ZUIR A 3

. RS K A /om R K/em Hh AR R g R AE Y g
Treatments of nitrogen . . . .
o Increases of seedling height ~ Root length Dry weight of shoots Dry weight of roots
fertilizers
% Control 1.00+0.17 ¢ 13.57+0.67 ¢ 21.43+£0.50d 1532+121¢
WL A% CONH,-N 243+025a 20.57+195a 27.15+1.35b 2552+1.53a
AR NOs-N 2.53+0.15a 18.07 £2.37 ab 2988+ 1.77a 24.15+227a
AR NHy'-N 1.70+0.17b 16.90+0.36 b 24.09+1.17 ¢ 20.75+1.59b
P<0.05, n=5.
» A)
A
3 e

Z 57 (Ryanetal., 1996; Burtonetal., 2002; Desrochers et al., 2002) K, H3 ZFEIL
HEWALP I RIRL IR B AR T 8, K2 R o B e 170 R 2R 20 T A sk i
A R R I RE ) A HEAR & 42 K (Anandacoomaraswamy et al., 2002; Levang & Biondini, 2002),
MR AT s 2 R FR s R M, MR B AR R 2 OB & (Vogel et al., 2005),
MR R B o AT BIF T A Ay AR A X0 22 AR AR R P G ) 4 520 - (Burrton & Pregitzer,
2002). Hyvénen 55 (2007) A4, WP LR HAHAR, NOsERCZ 7 b 5 HaE J, 1
N T YERFAF IR I 5 T A0 ) e DU e W G — o L ) e, PRI v 1 AR AR KPP G %2 (Zogg et al,
1996) . BRI P H A A A BA AEYEPERIAL S . DL, VF2 R R BRI 2 U EE A
MR FHIRR RS, SRR 5 2N TSR (%, 2009). AWTFE AL,
Kb BRI A S RS ORI I S S e v T AR AR PR, (AL S RUAL BE 28 d I &)y iR AR
AR T AR AL B

Pas B m P TR OC B Mg E A, R U AR PRGOS AR RIS AT L, S M AT LIRSS v |) 4
AR KT o IRIG R, s NO; Al (e RER4 TCA G, MIIAEAT HLIR A% 2R W 2 195 (Scheible
etal., 1997; Stittetal., 2002), TI4HA pH 1B SR MR AT & AR S PE . 25 UL A 5
RS NOs G, IR IR IR & & 5 8 (Lancien et al., 1999), b4y NH, I nJ i 25 B4
A N SERR . FPERR A VIR 5/ (Dong et al., 2004). ANHFST A5 RI2RBI 45 1,
THARAC B & T ARG IR R R TCA KRBEBE T, FEIC T PPP CBEREIG I, 51 TCA i81TH
Bl 22 Tk, PPP asAT U FRAIC, AR R AT 2 | i n P I 25 B T

Kato (1986) ik, MIFIRJEMIA L, R NHy I TR0, sta ek i Rim ok
“E NH, 753, MUY NOs T H B BRI AR )G, 2R 10 NOs R LURAE/EME T, JLT- AR
PIAACHIE R (B 4, 2000). 2224255 (2008) HUESE T NOs AbBERE 5 20 A W s Pk B
N, RRE TR E, AR T VIR RER R . ARETURIL, 3 R EUILAL B )y i SR b AR
KA HERBA, B EAES BB S EON 2 i BV E AR R e St E I 2, e S i
BEAE BN R 208 (2009) WFFTEEN], AN AR T AR R RO QI R, 4 0mIR &R
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