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Effects of different rootstocks on growth and photosynthetic characteristics of
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Abstract: [ Objective] This study mainly analyzed the differences in the growth indexes and photosynthetic
characteristics of different Catalpa ovata and C. fargesii grafted seedlings in the first year, and studied the effect of
different rootstocks on the growth of C. bungei grafted seedlings, to provide a basic reference for the preliminary
screening of suitable rootstocks for C. bungei grafting and subsequent in-depth research. [ Method] C. ovata and C.
Jfargesii were used as rootstocks, and C. bunger ‘Nanlin 1’ , C. bungei ‘Luoqgiu’ and C. bungei ‘Su 1’ were used as

scions. There were six grafting combinations in total. The chlorophyll content, net photosynthetic rates and chlorophyll
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fluorescence parameters were measured at 128, 141, 155, 174 and 189 d after grafting. After 6 months, the survival rate
of each grafting combination was counted. The height and diameter growth of scions in the current year and the ratio of
upper to lower diameters of grafting interface after one year were measured. [ Result] The survival rate of C. bungei
‘Nanlin 1’ /C. fargesii was the highest among the six grafting combinations, reaching 76.91%. The survival rate of C.
bungei ‘Su 1’ /C. fargesii was the lowest, only 32.05%. The scion height and diameter growth of C. bungei ‘ Nanlin 1’/
C. ovata were the largest, 165.51 and 2.89 c¢m, respectively. The scion height and diameter growth of C. bungei *Su 1’/
C. fargesii were the smallest, 83.43 and 1.63 cm respectively. The ratio of upper to lower diameter of each grafting
combination was less than 1, and there was no phenomenon of ‘big and small feet’ in the first year of grafting growth.
However, the compatibility of C. bungei ‘Su 1’ /C. fargesii was the worst. In the whole growth period, except for the
grafting combination with C. bungei ‘Su 1’ as scion, the chlorophyll content, net photosynthetic rate (P,), maximum
photochemical efficiency of PS Il (F,/F,) and potential activity of PS Il (F /F,) of the grafting combination with C.
Jargesii as rootstock were generally higher than those with C. ovata as rootstock. Different grafting combinations and
growth periods had significant effects on P, , the content of chlorophyll a, chlorophyll b and total chlorophyll the content
of. 155 days after grafting, significant differences were among the combinations. P, was significantly positively correlated
with content of chlorophyll a, chlorophyll b and total chlorophyll (P < 0.05). C. bungei ‘Nanlin 1’ / C. fargesii and C.
bungei ‘ Luoqiu’ / C. fargesii had a high chlorophyll content, high energy conversion efficiency and strong

photosynthetic ability. P, was significantly positively correlated with ¥, ( maximum fluorescence) and F,/F . P, and F ./

F, of C. bungei ‘Su 1’ /C. fargesii and C. bungei ‘Su 1’ /C. ovata combinations were lower and F(initial fluorescence)
was higher, indicating that their ability to withstand strong light was weak. [ Conclusion] To sum up, the preliminary
judgment showed that when C. bungei ‘ Nanlin 1’ and C. bungei ‘ Luoqiu’ used C. fargesii as rootstock, the
development potential was greater. While when C. bungei ‘Su 1’ used C. ovaia as rootstock, the comprehensive
performance was better. This study only analyzed the growth difference of each rootstock-scion combination in the first
year of grafting. The growth condition in the later stage and whether there are ‘big and small feet’ need to be further
explored.

Keywords : Catalpa bunget; rootstock and scion combination; photosynthetic characteristics; chlorophyll fluorescence;
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Table 1 Six grafting combinations of C. bungei
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Table 2 Graft survival ratios and growth

condition of plants
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Table 3 Analysis of variance results of chlorophyll content
and net photosynthetic rate of six Catalpa bungei
stock and scion combinations under different

grafting growth time

. oy O B
G R % ;{*ﬂzm gf,;ﬁﬁﬁcm ML
grafting survival . m4 ) . E ] ratio of scion
L0 high scion scion diameter .
combination rate diameter to

rowth owth .
& &t stock diameter

NZ 59.08+1.46 ¢ 165.51+4.85a  2.89+0.92 a
ND 76.91£1.57 a 122.60+6.37 ¢~ 2.47+0.65 b
LZ 72.35£2.25 b 159.06+11.05a 2.34+x1.09 b

0.933+0.124 a
0.840+0.245 cd
0.885+0.071 be

LD 73.224#3.76 b 139.25+14.32 b 2.27+x1.69b  0.891+0.065 b
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SD 32.05+1.42d 83.43+£5.06e 1.63x2.09d  0.721+0.087 e

T« [ AU 5 A [R) /NG S BER R AN [RIABR RG A2 5 7] 22 55 1.
#(P<0.05) , Values followed by the different lowercase letters in the
same column mean significant difference at P<0. 05 level.
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Table 4 Effects of different rootstock-scion combinations of C. bungei on chlorophyll a content

M4 a &/ (mg-g")

chlorophyll a content

LD Sz SD

I/ d
grafting time
NZ ND LZ
128 1.826+0.065 Ab 1.875+0.059 Aa
141 1.853+0.042 Aa 1.876+0.041 Aa
155 1.862+0.053 Aa 1.852+0.037 Aa
174 1.805+0.014 Bb 1.844+0.036 ABa
189 1.788+0.025 Bb 1.835+0.029 Ba

1.825+0.025 Ab
1.695+0.033 Cb
1.751+0.041 Be
1.689+0.032 Cc
1.586+0.025 Dd

1.807+0.032 Bb
1.859+0.030 Aa
1.851+0.031 Aa
1.791+0.036 Bb
1.642+0.040 Cc

1.654+0.067 Cc
1.709+0.046 Bb
1.786+0.024 Ab
1.714+0.025 Be
1.382+0.034 Df

1.624+0.041 BCc
1.657+0.042 Be
1.736+0.036 Ac
1.592+0.040 Cd
1.506+0.028 De

T - [RIBVEE 5 A R K 5 b o [l — I e L & AN TR BURE IR AL FE 0.05 /K- 122 57 38, R TR)/ NG 24 380 [l — BURE I )R R i B 41 &
TE0.05 KF L2257 3, TIA, Different uppercase letters in the same column indicate that the same combination has significant difference at the
level of 0. 05 at different sampling time. Different lowercase letters indicate that the grafting combinations at the same time have significant differences at

the level of 0.05.

The same below.
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Table 5 Effects of different rootstock-scion combinations of C. bungei on chlorophyll b content

4R b &/ (mg-g™")

chlorophyll b content

LD

SZ

SD

0.541+0.026 ABb
0.602+0.049 Ab
0.584+0.027 Ab
0.493+0.008 Be
0.359+0.021 Ce

0.398+0.013 Be
0.438+0.025 ABc
0.484+0.013 Ac
0.409+0.016 Bd
0.367+0.037 Cc

0.406+0.015 Be
0.435+0.042 Ac
0.443+0.023 Ac
0.347+0.035 Ce
0.301+0.011 Cd

I 4%y (R] /d
grafting time
NZ ND LZ

128 0.552+0.009 Bb ~ 0.678+0.017 Ba  0.530+0.015 Ab
141 0.592+0.021 Bb ~ 0.723+0.033 Aa  0.413+0.014 Bc
155 0.709+0.010 Aa  0.568+0.069 Cb  0.443+0.020 Bc
174 0.594+0.011 Ba  0.528+0.018 Cb  0.410+0.013 Bd
189 0.485+0.015 Cb ~ 0.524+0.021 Ca  0.341+0.034 Cc
3) XE SRR S Chl(a+h) | BUREI,, f54%

A MEZEE ETFE 155 d BEE T ND A4

JabEE LK W IER  1Z 4 Chl(a+b) 2
“PE—T—FE SR IS 128 d, 5 LD 4
SAHE, LZ A1 Chl(a+b) JC B 35454k, {H HAth
fﬁlﬁliﬁﬂ;ﬁ LZ #H4& B Chl(a+b) BB ZE/NT LD

H G Hof G A A SR R I T R i AR A R A
(%% 6). NZ 4G Chl(a+b) A K AT 2 E KT ND

35 189 d 4b, HALKY SZ 414 Chl(a+b) ﬂjj:
F SD, 155 d i ,SZ 204 Chl(a+b) [t 128 d F+&E T
10.63%, SHABA AZE S B E ., DLk 1 5 R
BRI 4HA NI 5 ND (19 Chl(a+b) TEB IS

e T HAAHE
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Table 6 Effects of different rootstock-scion combinations of C. bungei on total chlorophyll content

BMERE

total chlorophyll content

G ERT ] /d

B/(mg-g!)

grafting time

NZ ND LZ LD SZ SD
128 2.395+0.093 Bb 2.553+0.086 Aa 2.355+£0.056 Ab  2.348+0.049 ABb  2.051+0.050 Cc 2.030+0.112 Be
141 2.445+£0.086 ABb  2.598+0.085 Aa 2.109£0.098 Bc  2.461+0.092 Ab 2.147+0.109 Be 2.092+0.082 Be
155 2.571£0.060 Aa 2.419+0.056 Bb 2.196+£0.047 Bd  2.436+0.059 Ab 2.269+0.039 Ac 2.180+0.085 Ad
174 2.425+0.055 Ba 2.372+0.100 Bab ~ 2.101£0.096 B¢~ 2.285+0.079 Bb 2.123+0.096 BCc 1.939+0.071 Cd
189 2.273+0.064 Cb 2.359+0.052 Ba 1.926+0.044 Bd  2.006+0.105 Cc 1.749+0.054 Df 1.814+0.060 De

) XTEFEE R (P,) W, 6 Fiakid] &
1) P, BEA B ] A SE K 5 58 B THE T BRI AR fE R
A (ET7),Ho NZ . SD AAEM P, TEEIEE 141 d
REORAE, 43 0 b 128 d B S 2 THE T 40. 35%
43. 81% ; M HAGEH G P, 78 155 d )ik

KAE, BT 155 d,ND 4141 P, B8 K AR 55k
39.4%, 5 HMMHZE R B E, HBERT NZ 4
B ERAUI LD AR P, YIS T 12 Af
155 d i}, SZ AW P, BE T SD A&, 6 Fikili
A ND HAER P, TEIEIEE 128 155 d ¥°h
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Table 7 Effects of different rootstock-scion combinations of C. bungei on net photosynthetic rate (P, )

Bt A EE/ (pmol -m ™2 -s71)

Ygdiznt )/ d net photosynthetic rate
grafting time
NZ ND 1Lz LD S7. SD

128 11.35+0.50 Be 13.25+0.63 Ba 12.27+0.72 Bb 12.88+0.64 Cab 11.23+0.41 Ce 9.77+0.45 Bd
141 15.93+0.71 Aa 14.23+0.60 Bb 13.07+1.67 Bab 14.65+1.23 Bab 13.67+1.58 Bb 14.05+2.39 Aab
155 15.77£0.69 Acd 18.47+0.45 Aa 16.83+2.51 Abc 17.26+1.10 Aab 15.17£0.51 Ad 13.62+0.43 Ae
174 10.78+1.38 BChe  11.40+1.10 Cb 10.76+1.02 Che 13.73+£2.19 BCa 10.68+1.32 Che 9.48+0.80 Be
189 9.83+0.49 Cab 10.45+0.85 Cab 9.32+0.33 Che 9.53+0.93 Dbc 8.88+0.73 Dc 6.77+0.55 Cd
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TEREAS A K2 WA, LZ 21 6 B9 00 3R %6 Ok
(F)) B FTb el 305 189 d ik KME, 5 HiAh
HEEFBE, HAbGREA & Y 2k sh 254k, SD
HEM F, GG 128 d Bf &k, i SD & 78
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AR, 2 I H 5 A S i pd it A2 v (D 1a)
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