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Abstract ; Taking three-year-old cutting seedlings of four representative species of street trees of Magnolia
grandiflora Linn. , Cinnamomum camphora ( Linn.) Presl, Platanus acerifolia (Ait.) Willd., and Ginkgo
biloba Linn. in Shanghai City as research objects, cultivation experiments with three factors and four
levels were set up by using L,,(4") orthogonal test design. In which, three factors included packing
medium, volume fraction of mixed soil, and relative water content of soil, packing medium was set as
bluestone granules with diameter of 5, 3 and 1 ¢cm, and street soil, respectively; volume fraction of mixed
soil was set as 20%, 40% , 60% , and 80% , respectively; relative water content of soil was set as 80%,
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60%, 50%, and 40% of the maximum field capacity, respectively. Leaf net photosynthetic rate and
transpiration rate of four species of street trees were compared, and the multi-factor variance analysis and
vector relationship analysis were also carried out. The results show that net photosynthetic rates of M.
grandiflora and G. biloba in groups without street soil are higher, while differences in net photosynthetic
rates of C. camphora and P. acerifolia between groups with and without street soil are not obvious.

Transpiration rates of C. camphora and P. acerifolia in groups with street soil are mostly higher, while
differences in transpiration rates of M. grandiflora and G. biloba between groups with and without street
soil are not obvious. The results of multi-factor variance analysis show that the single effect of three factors
on net photosynthetic rate of C. camphora is smaller, but that on net photosynthetic rate of other three
species of street trees is larger; the single effects of packing medium and relative water content of soil on

transpiration rate of four species of street trees are larger; while the interaction effect of three factors on

net photosynthetic rate of M. grandiflora is extremely significant, and that on transpiration rate of M.

grandiflora, C. camphora, and P. acerifolia is also extremely significant. The result of vector relationship

analysis shows that M. grandiflora is belonging to high energy and water consumption type, C. camphora

is belonging to two types including high energy and water consumption type and low energy and water

consumption type, and P. acerifolia and G. biloba are belonging to three types including high energy and

water conservation type, high energy and water consumption type, and low energy and water conservation
type. It is suggested that from the perspective of photosynthetic efficiency, M. grandiflora is suitable for
growing in formula soil containing packing medium of bluestone granules with diameter of 3 em, volume
fraction of mixed soil of 40% , and relative water content of soil with 80% of the maximum field capacity,
P. acerifolia is suitable for growing in formula soil containing packing medium of bluestone granules with
diameter of 5 cm, volume fraction of mixed soil of 40% , and relative water content of soil with 60% of the
maximum field capacity, while C. camphora and G. biloba are suitable for growing in formula soil

containing packing medium of bluestone granules with diameter of 3 ¢m, volume fraction of mixed soil of
20% , and relative water content of soil with 60% of the maximum field capacity.

Key words: Shanghai City; street tree; formula soil; net photosynthetic rate; transpiration rate; vector

relationship analysis
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Table 1 Effects of different formula soils on leaf net photosynthetic rate of four species of street trees in Shanghai City

[HFFKF Factor and level

A HEZE/ wmol - m™2 + s7'3 Net photosynthetic rate®

AbPHZH

Ret

BT

Treatment jﬁ?ﬁjl\ﬁﬁl) RFRSEL % B %Y T“ié ) i TIERER @E’c?’?
group Pacikmg Volume fraction of Relative water Magnf)lza Cinnamonum Plat'ulm{S Ct'nkgo
medium mixed soil content of soil? grandiflora camphora acerifolia biloba
T1 BG5S 20 80 4.67+1. 92ef 8.76+2.01ab 8.64+1.50a 6.59+1. 40abed
T2 BG5S 40 60 7.46x1. 90cde 10. 11+2. 53ab 8.65+0. 74a 6. 66+ 1. 36abed
T3 BG5S 60 50 9.81%1.99abc 9.11+5.51ab 6.46=0. 99abc 5.40=+1. 62bed
T4 BG5S 80 40 9. 19+2. 26bed 9. 62+2. 20ab 6. 17+1. 10abc 7.56+2. 24ab
TS5 BG3 20 60 10. 31+0. 74abce 11.56+3. 02a 8.62+0. 5%a 8.31+0.90a
T6 BG3 40 80 12.52+1. 00a 9.62x1.20ab 7.82+2.33ab 6.77+0. 51abe
T7 BG3 60 40 6.36=0. 68de 9.56+1. 84ab 3.83+2.67¢ 6. 62+0. 17abed
T8 BG3 80 50 9.34+0. 37bed 10. 71+1. 52ab 5.04+2.91bc 5.59+0. 52bed
T9 BG1 20 50 5.67+2.0le 8. 58+1. 80ab 5.57+0. 96abc 4.39+1. 06cd
T10 BG1 40 40 10. 87+1. 34ab 8.75+1.3%ab 6. 68+1. 50abc 6. 31+0. 80abed
T11 BG1 60 80 10. 36+0. 31abc 7.07+2. 38ab 4.95+1. 28bc 6.49+1. 44abed
T12 BG1 80 60 7.28+2. 94cde 6.87+1. 69b 7.62+2.22ab 6.51+1. 12abed
T13 SS 20 40 2.31+0. 63f 8.24+1.29ab 5.93+0. 92abc 5.34+0. 54bed
T14 SS 40 50 9.36=x1. 75bed 7.81+2. 88ab 6.29+0. 53abc 5.07x1.28cd
T15 SS 60 60 4.83+2. 03ef 7.59+0. 41ab 6.26=0. 91abc 4. 88+0. 42cd
T16 SS 80 80 6.69+1. 65de 7.78+0. 61ab 5.91+1. 74abc 4.36+1.90d
FA{E F value 8. 267 %% 0. 949 2.334x 2. 499

D BG5. Kift 5 em T A KL Bluestone granules with diameter of 5 ¢cm; BG3: K2 3 em 75 41 KL Bluestone granules with diameter of 3 ¢cm; BGI1 . Rife

1 em¥ A 4% Bluestone granules with diameter of 1 cm; SS: f#if 1= Street soil.
2) A K R H K Y L) Percentage of soil water content accounting for the maximum field capacity.
3 R R EI) /NG TR 2R 22 7 .3 (P<0.05) Different lowercases in the same column indicate the significant difference (P<0.05). * . P<

0.05; =**. P<0.01.
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Table 2 Effects of different formula soils on leaf transpiration rate of four species of street trees in Shanghai City
K-FHI7KF Factor and level ZE M H#/mmol + m™? - 571 Transpiration rate’)
4 N =
group Packing Volume fraction of Relative water Magnolia Cinnamomum Plamlnus Ginkgo
medium” mixed soil content of soil? grandiflora camphora acerifolia biloba
Tl BG5S 20 80 1. 48+0. 36abcd 1. 47+0. 49bed 2.43+0. 36ab 0. 68+0. 26ab
T2 BG5S 40 60 1.15+0. 53cd 1. 70+0. 31bed 1. 58+0. 38cde 0. 74+0. 35ab
T3 BG5S 60 50 1. 48+0. 35abed 1. 54+0. 44bcd 2.21+0. 34abc 0. 62+0. 44ab
T4 BGS 80 40 1. 83+0. 41abc 1. 26+0. 38cd 1. 97+0. 34bed 1. 05+0. 18a
T5 BG3 20 60 2. 00+0. 36ab 1. 74+0. 20bc 2.51+0. 37ab 0. 78+0. 04ab
T6 BG3 40 80 2.18+0. 60a 1.41+0. 13cd 2.73+0.25a 0.97+0. 29ab
T7 BG3 60 40 1. 11+0. 19¢d 1. 80+0. 18bc 1. 37+0. 21de 1. 00+0. 23ab
T8 BG3 80 50 1. 51+0. 11abed 1. 67+0. 13bed 1. 27+0. 09¢ 0.73+0. 19ab
T9 BG1 20 50 1. 58+0. 41abed 1. 57+0. 44bed 1. 64+0. 26cde 0. 54+0. 05b
T10 BG1 40 40 1. 47+0. 31abed 1. 74+0. 38bc 1. 55+0. 42de 0. 88+0. 29ab
T11 BG1 60 80 1. 28+0. 49bed 1. 32+0. 30cd 1. 67+0. 24cde 0. 80+0. 23ab
T12 BG1 80 60 1. 62+0. 31abed 1. 80+0. 29bc 1. 73+0. 31be 0.98+0. 17ab
T13 SS 20 40 0.45+0. 19¢ 1. 12+0. 20d 1. 92+0. 40bede 1. 01+0. 20ab
T14 SS 40 50 1. 57+0. 48abed 2.06+0. 29ab 1. 46+0. 30de 0. 66+0. 25ab
T15 SS 60 60 0. 94+0. 29de 1. 87+0. 28bc 1. 88+0. 49bede 0. 83+0. 03ab
T16 SS 80 80 1. 31+0. 30bed 2.46+0.22a 2.47+0. 44ab 0.55+0. 22b
F{H F value 3. 595 3. 3303 5. 221 %% 1.482

DBG5. kif2 5 cm 541 %L Bluestone granules with diameter of 5 ¢cm; BG3: $it2 3 em F A7 KL Bluestone granules with diameter of 3 ¢cm; BGI: Riit
1 em¥& %7 Bluestone granules with diameter of 1 ¢cm; SS: #5318 1 Street soil.

2 e K iy K FH RN K B 1 EE 5] Percentage of soil water content accounting for the maximum field capacity.

DRGNS R R 22 5 8 3 (P<0.05) Different lowercases in the same column indicate the significant difference (P<0.05). s ;

P<0.01.
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Table 3 Multi-factor variance analysis on effect of formula soil on leaf net photosynthetic rate and transpiration rate of four species of street trees

in Shanghai City

AL 3 EREEN: S BOLEHEZRN FAE?  F value of net photosynthetic rate? ZEWEHR R F{HY  F value of transpiration rate?)
Source of Degree of
variation! freedom MG cc PA GB MG CcC PA GB
A 3 11. 5923 3.456%* 1.918 5. 895 5. 954 % 3.288 3. 130 0.479
B 3 13. 7863 0.384 4.010% 0.208 2.810 2.479 2.472 0.236
C 3 2.281 0.301 4. 543 3,582 2.048 2.047 9. 993 4. 531 %%
AXBXC 6 6. 8393 0.302 0. 624 1. 406 3. 581 %% 4. 419 5. 256 1. 081

D A. TS Packing medium; B JRA HARF4L Volume fraction of mixed soil; C; HHEFIX] 7K & Relative water content of soil.
2) MG. | E% Magnolia grandiflora Linn. ; CC. FA&E Cinnamomum camphora (Linn.) Presl; PA; TIREE K Platanus acerifolia (Ait.) Willd.; GB;

B3 Ginkgo biloba Linn. * ; P<0.05; s . P<0.0l.
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Fig. 1 Vector relationship analysis on leaf relative net photosynthetic rate (RPn) and relative transpiration rate ( RTr) of
four species of street trees in Shanghai City in different formula soils
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