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Effect of Nitrogen Forms on Photosynthetic Characteristics and Nitrogen
Metabolism of Clematis

MA Xiao-hua!®, HU Qing-di', ZHANG Yan-jun?, QIAN Ren-juan!, ZHENG Jian'", LIU Hong-jian!
(1. Zhejiang Institute of Subtropical Crops, Wenzhou 325005, Zhejiang, China; 2. Bamboo Research Center, National Forestry and Grassland Administration,

Hangzhou 310000, China)

Abstract: In order to understand the photosynthetic characteristics and response mechanism of nitrogen
metabolism in Clematis, the growth, light response curve, A-Ci curve and nitrogen metabolism related enzyme
activities of 1-year-old Clematis crassifolia and C. paten ssp. tientaiensis were studied under different ratios of
NH4*-N : NO3z™-N. The results showed that the ratio of NH4*-N : NO3-N significantly affects the biomass and
chlorophyll content of clematis, and the biomass, Chl a, Chl b, and Car contents of C. crassifolia reach the
maximum under the ratio at 1 . 1, while the Chl a and Chl b contents of C. paten ssp. tientaiensis reach the
maximum under the ratio at 1 . 3. Under the ratio of 1 : 1, the light saturation point (LSP) of C. crassifolia and
the light compensation point (LCP) of C. paten ssp. tientaiensis were the maximum, and the Vemax and Jmax values
of C. crassifolia leaves were significantly higher than those under other ratios. The glutamine synthetase (GS)
activity of C. paten ssp. tientaiensis was the highest under the ratio of 3 © 1, while NR and nitrite reductase (NiR)
activities under the ratio at 1 . 3 were significantly higher than those under other ratioes. Therefore, the mixed
application of NHs*-N and NOs;™-N could effectively promote the growth and photosynthesis, and enhance the
nitrogen utilization efficiency of two Clematis. C. crassifolia was suitable for 1 © 1 of NH4*-N to NO3™-N, while C.
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paten ssp. tientaiensis was more suitable for 1 © 3.

Key words: Clematis; Nitrogen form; Biomass; Photosynthetic characteristics; Nitrogen metabolism
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Fig. 1 Changes in biomass (A) and specific leaf weight (B) of Clematis crassifolia and C. paten ssp. tientaiensis seedlings. Different capital and small letters

upon column indicate significant difference between Clematis species under the same nitrogen ratio and among different nitrogen ratio of the same Clematis

species at 0.05 level, respectively. The same is following Figures and Tables.
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Fig. 2 Changes in contents of Chl a (A), Chl b (B) and Car (C), Chl a/b (D) in leaves of Clematis crassifolia and C. paten ssp. tientaiensis seedlings
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Fig. 3 Light response curve of Clematis crassifolia (A) and C. paten ssp. tientaiensis (B) seedlings. P,

radiation.
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Fig. 4 A-C; curve of Clematis crassifolia (A) and C. paten ssp. tientaiensis (B) seedlings. C;: Intercellular CO, concentration.
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Table 1 Characteristic parameters of light response vurve and A-C; curve of Clematis crassifolia and C. paten ssp. tientaiensis seedlings

NH,"-N : NO3-N 7} species LSP (umol/m?s)  LCP (umol/m?s) Prmax (umol/m?s) CDCP (umol/mol) VCrmax Jmax
1:0 JTUERLE  594.0047.21Ad  12.63+1.06Ab  1155+12Ac 193.7245.11Aa  2358+1.97Ac  25.08+1.46Ab
3:1 gr';‘;ﬁgfla 631.33421.63Bc  6.934055Bc  1251+146Abc  120.872633Ab  23994217Ac  27.01+1.4Ab
1: 1 896.9746.48Ba 12.074095Bb  1223+1.090Abc  109.23+4.04Ac  3301+157Aa  33.46+1.66Aa
1:3 838.73+12.37Ab 1537+0.71Aa  14.36+126Aab  110.17+4.6Abc  27.300.96Ab  26.7022.71Ab
0:1 637.33412.48Bc  3.9040.75Bd  15.61+1.29Aa 795248.38Ad  20.03+1.36Ab  27.07+1.96Ab
1:0 REBRLE 596.60+7.04Ad  13.83+1Ahc 10.31+1.19Ab 178.9748.17Aa 16.13+0.58Bb  17.25+1.35Bc
3:1 tclerﬁ’;tlee'; :Izp 1017.30+47.6Aa  14.43+1.7Ab 1239+1.11Aab  129554572Ab  2092+141Aa  18.630.85Bhc
11 970.80+13.11Ab 23.4042.25Aa  10.86+1.23Aab 93.2845.7Bd 23.65+2.48Ba  19.19+0.88Babc
1:3 850.87+7.51Ac  9.67+0.8Bd 12.69+1.07Aa 107.6645.37Ac  2355+1.2Ba  21.26+1.5Ba
0:1 832.13+12.37Ac 11.40+1.35Acd  12.27 +1.06Bab 727045.12Ae  22.6540.83Ba  20.20+1.51Bab

LSP: JBULANAT; LCP: SEAME KT, Pra: WA KOG A, CDCP: COp #ME AT ; Vemax: 8K RUBP FRALIE S Jnax: RUBP fHAE HDIL A L TRl 4.

LSP: Light saturation point; LCP: Light compensation point; Pmax: Maximum net photosynthetic rate; CDCP: CO, compensation point; VCmax: Maximum RuBP

carboxylation rate; Jmax: Photosynthetic electron transfer rate of RuBP regeneration.
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SEM I Vemax 5 Imax Y035 = T HANALRE, 1K
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2.5 XEACEAHRERIE MR
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5). fERCLLN 11 3B, JERHERZIER) GS. GDH A
GOGAT & & m T HALE KRB mirERc
1:0f, GS. GDH il GOGAT & Ak, Aitt
1 3 3FPEGVENE AR A 1 0 0 B 1Y 3.56.
2.45 F 6.4 {5 . RN GS TG EAERLIL N 3 1 1
e, B T HABRCE; GDH iR HEER A
1:3M/1 31 MMERARE, HEZERTHAMAE
tt; GOGAT yEMA/ERCLL N 10 1 i, e T
HABFLLL o

%2 MR EM R GBLEN GS. GOGAT. GDH. NR. NiR it A EMmAS R & &

Table 2 Activities of GS, GOGAT, GDH, NR, NiR and contents of NH,"-N and NOz-N in Clematis crassifolia and C. paten ssp. tientaiensis seedlings

NH, N : T GS GOGAT GDH NR NiR NH4"-N NOs-N

NOs;-N Species [mmol/(g h)] [mmol/(min g)]  [nmol/(ming)]  [mmol/(g h)] [mmol/(g h)] (mglg) (ma/kg)
1:0  JEMMEZE 1659229Ad  21.8035.78Bb  39.2442.15Bc  0.2240.02Ae  23584059Ac 3.1840.76Ad  89.44+8.52Ae¢
3:1 g';gs‘f‘fgfla 29.3046.24Bc  67.7833.53Bc  49.1542.46Bc 0.63+0.03Ac 50.3540.61Aa 5.6240.7Ac  129.39+7.72Bc
1:1 415246.42Ab 103.9539.02Bb  59.3447.73Ab 0.53+0.04Ad 21.96+1.08Bd 8.17#0.2Aa 171.24+9.95Ab
1:3 59.11+534Aa 139.595.68Aa  96.05+13.38Aa 0.93+0.05Aa 36.35+3.87Bb 7.04+0.58Ab 205.60+5.78Aa
0:1 34204356Bc  75.2635.13Ac  44.954588Bc  0.79+0.03Ab 21.92+156Ad 3.85+0.44Bd 105.78+8.58Ad
1:0 REREHE 18.5242.5Ad 405143.23A¢  80.152+4.71Ab 0.1820.02Ad 14.32+2.12Be  2.33+0.33Bd  63.38+3.89Bd
3:1 tclerﬁ’titlirr‘] :Issp 6152+46.18Aa O7.4616.74Ab  96.62+10.20Aa 0.4130.04Bc  18.35+0.78Bd 3.66+0.36Bc 148.1229.29Ab
1:1 29.1945.95Bc 138.93%15.38Aa  70.1544.71Ab 052+0.02Ab 35.3442.64Ab 575+0.44Bb 164.55+9.08Aa
1:3 50.524379Bb  63.8533.84Bd  94.15+4.77Aa 0.6620.03Ba 49.02+4.61Aa 6.824051Aa 136.78+8.73Bb
0:1 54434356Ab  80.1833.25Ac  73.4846.7Ab  0.3520.04Bc  253440.82Ac 4.914022Ab  98.1138.62Ac

GS: B EBtNL G i, GOGAT: B&E KA hilg; GDH: HE RN AN, NR: IHRRILJANE; NiR: TAHRRIE EEE; NH o -N: 2 A8%; NOg-N: A

GS: Glutamine synthetase; GOGAT: Glutamate synthase; GDH: Glutamate dehydrogenase; NR: Nitrate reductase; NiR: Nitrite reductase; NH,*-N: Ammonium

nitrogen; NO3™-N: Nitrate nitrogen.
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