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Effects of Grafted on Photosynthetic Characteristics, Yield and Quality of
Pepper
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(College of Horticulture Science and Engineering, Shandong Agricultural University, State Key Laboratory of Crop
Biology, Key Laboratory of Horticultural Crop Biology and Germplasm Innovation of Agriculture Ministry, Tai’an,
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Abstract: The photosynthetic characteristics, yield and quality in grafted ( ‘Xinfeng 2’ scion grafted
onto ‘Weishi” (XF/WS) and ‘Buyeding’ (XF/BYD) and own-root plants ( ‘Xinfeng2’, the control)
of pepper were investigated. The results showed that the pigment content and net photosynthetic rate (P,)
of grafted and own-root peppers were mostly higher in grafted leaves than in own-root leaves. The light
compensation point of XF/WS and XF/BYD were 38.1 and 50.9 pmol - m™- s™' respectively, which lower
than that of the control. The light saturation point of XF/WS and XF/BYD were 981.0 and 903.0
umol - m?- s” respectively, both higher than that of control significantly. No differences were found in
apparent quantum yield (AQY), CO, compensation point and saturation point between grafted and

own-root plants. However XF/WS showed a markedly higher carboxylation efficiency (CE) than that
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of the control. In comparison with own-root pepper, the yield of XF/WS and XF/BYD increased by 14.9%
and 8.5% respectively, but no changes were observed in the fruit size, shape and color, and the contents of
protein, amino acid, vitamin C and capsaicine in fruits of grafted plants. The contents of dry matter and
soluble sugar in XF/WS fruits increased by 7.1% and 9.7% respectively compared with the control. These
data suggest that ‘Weishi’ and ‘Buyeding’ have higher values of application and popularization.

Key words: pepper; grafted; photosynthetic characteristics; yield; quality
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(Oda, 2006; Minuto et al., 2007; Davis et al., 2008). AT ABFFTRI, GRAN AT E 1
Y A5 (Toannou & Ioévvov, 2001; Nelson et al., 2002; Bletsos et al., 2003), Tfif H.A] DL
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Fig. 1 Changes of chlorophyll a (Chl.a), chlorophyllb (Chl.b), carotenoid content (Car.) and
photosynthetic rate (P,) of grafted and own-root pepper leaves at different stage
XF/WS: ‘Xinfeng 2’ scion/ ‘Weishi’ rootstock; XF/BYD: ‘Xinfeng2’ scion/ ‘Buyeding’ rootstock;

Control: ‘Xinfeng 2’ scion/ ‘Xinfeng 2’ rootstock.
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Fig. 2 Diurnal variation of temperature and light in solar-greenhouse (A), and
the photosynthetic rate (B), stomatal conductance (C) and
intercellular CO, concentration of grafed and
own-root pepper leaves
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Fig. 3 Response of P, to PFD and CO; concentration of grafted and own-root pepper leaves
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Table 1 Effect of grafted on the light compensation points, light saturation point, CO,compensation points,
CO; saturation point, and photosynthetic efficiency

e oA ﬁ/z , ﬁ‘t’t@#!l,@,{z , TR CO, %Ml# M/ CO, ’L’@flllﬁ/ }‘2?1{&*‘5(%_32/ }

Treatment (umol - m™-s7) (umol - m™-s™) AQY (mg-L") (mg-L7) (mol - m™-s™)
LCP LSP CCP CSP CE

XF/WS 38.1+99b 981.0+41.8a 0.0322+£0.00la 539+96a 1295.0+75.0a 0.146£0.022 a

XF/BYD 50.9 + 8.8 ab 903.0+34.8a 0.0318+0.003a 548+68a 1285.0+552a 0.133+0.019 ab

% H Control 57.8+3.5a 858.0 +38.8 b 0.0315+£0.002a 58.6+55a 12225+1113a 0.121£0.024b

2.4 WRIEIFERHT 205 R A0

MK 2 B, GHEAM XF/WS Al XF/BYD 1R R E A LE X 2 13.8% A0 11.9%, HARSAL
PRI TR 22 AN H AR R G AL BART) /N X P o R e W B, S EA LG, XF/WS
1 XF/BYD H77 843 75 B 14.9%F1 8.5%

FR2 BFEMNERREEOZM
Table 2 Effect of grafted on the yield of pepper

AbF RS R g Fei/ (kg-m™) W5/ %
Treatment Fruits per plant Mean fruit weight Yield Yield increase
XF/WS 124+1.6a 49.1+45a 339+0.53a 14.9
XF/BYD 122+15a 473+39a 320+044 a 8.5

L Control 109+1.7b 489+35a 2.95+0.38b -

PN AR G 5 A AR RO i R K R B AR ZE AR E (GR 3), Bl R kAR 5481k

CEAR AR, UGB AN . 38 3 B8R, 0 OB W R T & 5o 59.3

mg-g', HREFT O ARNARIGEEBMUG A 618 mg - g, SRR ERALE, Mo ARIARHA
63.6mg- g, W TR,

RPN R AR S TS R S S R L E B 22 R, i ‘BT NREARI
AN 9.7%, REILL T RS G nl L BB SBE R AR 22, NI e B
e AN ARG BB B 1 i AR T R, B i R R =F E R AR E . M
PR S 2 IR . e 3 C MBI ER & 5 S 0 AR L 38 e Wl 2 25
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Table 3 Effect of grafted on the fruit size and dry matter content of pepper fruits

) W) CIRCR R Jit W B R IEIR IS B/
e K fem /e T#@)wr/] ENG mlfiu/ i [il)wr/] i %;\%V@ #*«F%l C/ B }
Treatment  Fruitlength  Diameter (mg-g") (mg-g" FW)  (mg-g" FW) (mg-g FW) (mg-g" FW)  (mg-kg" DW)

Dry matter Soluble sugar Protein Free amino acid  Vitamin C Capsaicin
XF/WS 962+098a 456+033a 63.6+35a 39.5+1.6a 2.02+024a 0.34+0.02a 220+0.08a 752+58a
XF/BYD 9.68+095a 458+0.14a 61.8+19ab 37.9+0.9 ab 1.95+0.05a 0.35+0.01a 227+0.08a 719+72a
X 9.66+030a 454+009a 593+3.5b 36.0+09b 222+0.02a 0.33+0.03a 2.19+0.06a 728+12.6a
Control
» A}
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s

WA CEUER, DGR G AR S50 b, SR RS P~ A 48 R e 07 4R
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