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Effects of Shading on Seedling Growth and C, N, P Stoichiometry
Characteristics of Cercidiphyllum japonicum
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Abstract : To investigate the light demand and adaptability to light environment of Cercidiphyllum japonicum seedlings to determine
their optimal growth light environment, 1-year—old Cercidiphyllum japonicum was used as experimental materials, 5 lighting environ-
ments with natural light and shade levels of 80% , 65% , 50% and 35% were set, and the changes of growth, leaf morphology, bio-
mass, C, N and P contents of different organs and their stoichiometric characteristics of Cercidiphyllum japonicum seedlings under 5
shading levels were observed. The results showed that the seedling growth, biomass, root development, elemental contents and accu-
mulation, and stoichiometric ratio of Cercidiphyllum japonicum seedling were significantly affected by external light intensity ( P<
0.05). As the shading levels increased, the 6 indexes of seedling height, leaf length, leaf width, single leaf area, leaf water content
and root morphology showed a trend of first increasing and then decreasing. The ground diameter and specific leaf area increased gradu-
ally, while the specific leaf weight decreased. The leaf length, leaf width, single leaf area, leaf water content, and specific leaf area
with shading treatment were all higher than those with full light, while the specific leaf weight was lower than that with full light. The
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total biomass was the highest at 65% shading and the lowest at 80% shading. The C content of roots and leaves with shading treatment
was lower than that with full light, while stems were higher than that with full light. The N content of roots, stems and leaves was high-
er than that with full light, and the P content of stems and leaves was lower than that with full light. As the shading degree increased,
the accumulation of C gradually decreased, reaching the maximum value at 35% shading, while the accumulation of N gradually in-
creased, reaching the maximum values at 80% shading, and the accumulation of P showed a trend of first decreasing and then increas-
ing, with the highest content with full sunlight. The C : N and C : P of Cercidiphyllum japonicum seedlings showed a trend of first in-
creasing and then decreasing with the increasing of shading levels, reaching the maximum values at 50% shading levels. The N : P of
each organs of Cercidiphyllum japonicum was between 3.1 and 12. 5, which was less than 14, indicating the growth of Cercidiphyllum
Japonicum seedlings was mainly limited by N with different shading conditions. In conclusion, shading changed the content and distri-
bution of C, N and P in different organs of Cercidiphyllum japonicum seedlings, and then affected their growth, root development, and
biomass distribution. During the cultivation of Cercidiphyllum japonicum seeding, appropriate shading could be applied. A shade level

of about 50% could help increase of seedling growth, biomass, nutrient content and accumulation, while excessive shading could inhib-

it the seedling growth and development.

Keywords : Cercidiphyllum japonicum seedling; shade; growth; biomass; stoichiometric characteristics
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Tab. 2 Effects of different shading treatments on growth and morphological indexes of Cercidiphyllum japonicum seedlings

. p Sl wivg et A/

’ iR/ cm Hi4E/mm . e PR em? P ASKE (%) Py 2 1
i Seedling Ground "/ em "3/ em Single leaf Leaf water (g - em™) (em” - g7)
Treatment SR . Leaf length Leaf width mgle e Specific leaf Specific leaf

height diameter area content .
weight area
1 14.9+0.951c¢ 2.26+0.058b 5.98+0.169b 5.44+0.214ab 25.54+0.662b  176.73+5.33b  0.48+0. 146bc  2.08+0.31ab
2 17.1+£2.449bc 3.77+0.059a 6.58+0.095ab 5.59+0. 126ab 28. 87+0.793ab 196.51+14.23ab 0. 59+0. 246b 1. 68+0. 19b
3 44.9+3.046a 3.87+0.076a 7.02+0.158a 6.01+0.093a  33.12+0.089a  201.28+4.26ab 0.61+0.047ab  1.64+0.21b
4 32.4£0.709ab 3.37£0.126ab 6.12+0.031ab 5.08+0.102b  24.41+0.583b  218.58+19.25a 0.46+0.168bc  2.16+0.35a
5 22.5+0.998b 3.34+0.126ab 4.84+0.072bc 4.66+0.077bc 17.71+0.442bc  161. 15£9.36bc  0.89+0.153a 1. 13+0. 17he

TE R EE AP RELR , RIFUA RN FREROR 22 5 .35 (P<0.05) . FIRl,
Note : Data in the table are mean+standard, different lowercase letters in the same column indicate significant differences at P<0.05. The same as below.
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Tab. 3 Effects of different shading treatments on root morphological indexes of Cercidiphyllum japonicum seedlings

F AT om? R 1l AR/ em® b e —JMIARE %
Ak RARBEE em FARAEF em® AR cm FAREK/cm ﬂb”ﬁi& #
Total volume of X Lateral root . Number of first—order lateral
Treatment Main root volume Main root length .
root system volume roots/ordinance
1 5.3+0.2b 2.6x0. 3bc 2.8+0.9bc 10.7+0. 372b 7.3+0.272b
2 7.2+0. 2ab 3.1+0. 4ab 4.1+1. 1a 17.6+0. 618ab 9.3+0.577a
3 7.9+0. 3a 3.7x0. 6a 3.8+1. lab 18.8+0.912a 8. 6+0. 289ab
4 6.1+0.21ab 2.9+0.4b 3.6x1.2ab 12.3+0.451be 8.1£0.501ab
5 5.9+0.3b 3.2+0. 3ab 3.1+0.8b 17.7+0. 676ab 7.7+0.284h
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FITBE 659 FIXT HEN b 25 A | FL A% 45 b # ] 347 36 3] b
FEIKF-(P<0.05) , AR A FH 45 Ab P4 ) 357 36 %81 4o 2
I (BRIBERA BE 509% F1 35% ) o — AR %5030 FA 22
80% FXt & 388 B B 50% 1 35% 22 [A] 2% 3 AN i 3%
RARRTE | ] Ah 34 1y 3 A A 40 B AR &R B
TEEBH A 50% F1 65% ), HAR Z A K AR &35 H
i
2.3 ERAMNEEMOEAEAREEVERERS
A

1% 4 T] 0, A ()30 BF A BT 5 AR 4 A5 A
BEAEYRRREEH R B (P<0.05), K
H B EERG N B LA 25 AR AR P a2
FID A3 5 B e 3 AR | i A ) i 7 3 B
J& 50% HUASHRe KA, 25 R0 6 A= W) e 78 08 FH EE 65% HL
PRiKAE 5% HRAH H, B B B 80% i, AR L 25 it
A W 1 43 0 AR 115, 4% . 37. 9% . 58. 8% FlI
73. 6% ; BRI 65% Fl1 509%HF MR 25 IR AE P

A3 BTN 30. 6% 1 32. 1% .88. 5% 1 38. 9% .65. 4%
H175.3% 54. 9% F1 46. 2% ; B B FE 35% MR 4L 4 &
TR 1 2%, 25 0L E A o BTN 8. 4%
12.3%F1 5. 1%, @i A=y it 7 ORI AR Jef L 359 Bl a8
I J2 448 o i 2> , 6 9 Ach B A A T X R, S 2R
A o E O S B A e/ s 3 N i AR Al R B HLIGR
HEEFBE 509% 4P R T8 B 7E BB BE 80% 34 B e K
B, JEER A PR o T 0 BE 7638 B BE 509% 35 21 e K
B, ZhEA ZER AR i b7 Ll B B 80% F1 65%
Z 25 N 3 Al AR AR W o LG EE B B 509 A
35% ZEAEW i 7 LG B RE 35% FX IR 2 [R) 22 O
035 DA 125 R0 WY 3 S0 ) R o 32 A A 4 i Y
A BB EETE 50% F1 65% [ AE H .
2.4 ERAMEEWMHEARREREE CN.P RERL
ZFitE LRI
2.4.1 EHDEFRRAE ARG E C NP FET
Al

P 5 T 8 BF A B I8 S e A A 4 AN )
MEM C NP & (P<0.05), WAME C &
Wi 5 30 9] B85 () B T AR A1, 2509 € 1 U e s
HRAY C & X BB g, 43 i) v T H A A 28 29. 6%
19.7% .6. 7% 3. 0% , M HY C & il BB 35% 5,



40 Ao TR

40 &

x4 TRERLETEEMNHEARRENEYERRERESE

Tab. 4 Biomass accumulation and distribution in different organs of Cercidiphyllum japonicum seedlings

under different shading treatments

AW/ g A EY R (%)
Lb 3 Biomass Biomass proportion WL
Treatment i S i R i 3 s Root/shoot ratio
Root Stem Leaf Total biomass Root Stem Leaf
1 1.17+0.035¢  0.95+0.052¢  1.02+0. 041c 3.14+0. 093¢ 37.26 30.25 32.48 0.58+0. 081bc
2 3.29+0.087ab  2.47+0.079a 2.68+0.092ab  8.44+0. 152a 38.98 29.27 31.75 0.65+0. 027b
3 3.33+0.346a 1.82+0.071ab 2.84+0.121a  7.99x0. 445ab 41.68 22.78 35.54 0.73+0. 106ab
4 2.49+0.112b  1.42+0.077b 1. 82+0.039b 5.73+0. 117b 43. 46 24.78 31.76 0.79+0. 063ab
5 2.52+0.126b  1.31+0.054bc 1.62+0.082b  5.45+0.209b 46.24 24.04 29.72 0.85+0. 056a
x5 AEEPLETEEMHHEARREN C.N, P FELE
Tab. 5 Comparison of C, N, P contents in different organs of Cercidiphyllum japonicum seedlings
under different shading treatments mg - g~
Cah N & P i
AbEE C content N content P content
Treatment i E° IH Vit 2= H R E-S i
Root Stem Leaf Root Stem Leaf Root Stem Leaf
1 359. 6+ 495. 7+ 368.9+ 20. 24+ 18. 77+ 22.47+ 3.26+ 2. 84+ 3.97+
13. 881bc 12.342a 9. 746bc 0.952a 0.839a 1.016a 0.422a 0. 342ab 0. 532ab
2 389. 6+ 469. 6+ 398. 8+ 18. 24+ 16.41+ 19. 36+ 3.02+ 2. 16+ 3.62+
12. 456h 13.479ab 10. 687b 0. 875ab 0. 697ab 0. 841ab 0. 306ab 0.287b 0. 465b
3 436. 8+ 453.2+ 476.3+ 14.32+ 13. 26+ 17.51+ 2.41+ 1. 06+ 1.98+
13. 014ab 12. 069b 11.247ab 0.761bc 0. 806b 0.761b 0.294b 0. 198¢ 0.247¢
4 452. 6+ 437. 8+ 502. 4+ 10. 12+ 9.12+ 12.43+ 1.52+ 1.76+ 2.44+
15.263a 11. 034bc 13.265a 0.569¢ 0. 489¢ 0. 69%4c¢ 0.216bc 0.203bc 0.22bc
5 466.2+ 416.2+ 496.2+ 12. 89+ 10. 44+ 14.22+ 2.39+ 3.85% 4.61+
12. 168a 10. 264¢ 12.398a 0. 822b 0.597be 0. 826bc 0.277b 0.504a 0.5%a

T R PR A F AR DR, R AT R/ NE R R AN R Ak B ) 22 57 (.35 (P<0. 05) .

Note: Data in the table are meantstandard, different lowercase letters in the same trade indicate significant differences among treatments

(P<0.05).
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