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Effects of Cinnamomum japonicum Leaf Litter Addition on the Growth

and Photosynthetic Characteristics of Impatiens balsamina

CHEN Gang' ,PENG Yong',TU Lihua'* ,SHEN Ling’,CHEN Hong', HU Hongling' ,CHEN Yun'
(1 College of Forestry, Sichuan Agricultural University, Ya’an ,Sichuan 625014, China;2 Chongqing Jinfo Mountain National Na-

ture Reserve Management Bureau,Nanchuan,Chongqing 408400, China)

Abstract: In order to investigate the effects of Cinnamomum japonicum leaf litter addition on the growth
and photosynthetic characteristics of Impatiens balsamina ,we conducted a pot experiment. Four litter addi-
tion treatments 0(CK),20(L),40(M),80(H) g « pot ! were applied. The results showed that the biomass
and basal diameter of I. balsamina decreased significantly in M and H treatments, but no obvious change
was observed in plant height among all the treatments. Chlorophyll contents of both M and H treatments
were significantly inhibited. In treatments M and H,both net photosynthetic rate(P,) and water use effi-
ciency(WUE) were significantly lower than that of CK,while the three gas exchange parameters,stomatal
conductance(G,) ,intercellular CO, concentration(C;) and transpiration rate(T,) were notably higher than
those of CK. P,-PAR curve and P,-C; curve showed that under the saturation of light and CO, conditions
both maximum net photosynthetic rates(P, ,..) declined with the increasing amount of litter leaf addition,
apparent quantum efficiency CAQY ), dark respiration rate (Ry), RuBP carboxylation efficiency (CE) and
light respiration rate(R,) decreased as well. After adding C. japonicum leaf litter 36 and 67 days,no obvi-
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ous effects were witnessed on the growth of I. balsamina,whereas inhibitory effect was observed obviously

after 58 days. Overall,C. japonicum leaf litter addition reduced the content of photosynthetic pigments of

I. balsamina,inhibited photosynthetic capacity, weakened adaptability to the environment, restraining the

growth of the plant ultimately.
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Table 1  Effects of C. japonicum leaf litter addition on biomass accumulation of I. balsamina(mean-+ SD)
Hi | #R4> T H Dry weight of aerial part of plant R #4> T H Dry weight of underground part of plant
b 3
Treatment I {E 1IEAE B (RD W (E FBIRAE E(RD
Observation/(g + plant ') Response index Observation/(g + plant ') Response index
CK 4.01£1.60a — 0.74=+0.19a —
L 3.3341.47ab —0.170 0.792£0.11a 0.063
M 2.70+1.13bc —0.327 0.57+0. 06ab —0.230
H 2.3941.10c —0.404 0.42+0.16b —0.432

TE:CKLL M H 43 51 375 4 B8 ORALG L o 55 08 7 088 0 7K 5 8] 80 S [i) /N5 45 3 7S A B R) 7E 0. 05 K P AA7E 25 55 T I,
Note:CK,L,M and H stand for the control,low, medium and high level addition of C. japonicum leaf litter, respectively; Different normal
letters in the same column indicate significant difference among treatments at 0. 05 level. The same as below.
F2 REHEBEHRMRALEZMES B0 CEBE AR 2

Table 2 Effects of C. japonicum leaf litter addition on basal diameter and height of I. balsamina(mean=+ SD)

Bk KL Days alter transplanting/d

Eign oyl
Index Treatment 0 17 33 47 65 80
CK 2.9840.50a 5.18%1.05a 10.73+1.93a 13.43+2.3%a 14.39+2.93a 14.84+2.93a
Wz L 3.0440.58a 5.6941.13a 10.49+1.98a 13.17+2.71ab 13.03+2.50ab 14.07%2.60ab
Basal diameter
/mm M 3.0040, 43a 5.05+1, 21a 9.42+2.23b 11.95+2. 00be 12.10+1.96b 12.99+2. 22be
2.7840.49a 5.2441.50a 9.26+1.66b 11.64+1. 64c 11.94+2.05b 12.60+1.93¢
CK 10.75+1.69a 17.43+2.83a 35.18£5.00ab 48,0946, 24a 58.11£8. 45a 59.894£9. 85a
Wi L 11.05+1. 68a 18.69+2.39%a 37.394£5. 30a 50.2747.18a 61.05+9. 8%a 63.9047.90a
Height/em M 10.71+1.78a 17.53+2.93a 33.3647.66b 46.744+8.13a 58.1349. 89%a 59.06410. 83a
H 10.68+1. 66a 18.01+£3. 44a 32.95£5. 24b 46,6946, 54a 60.80E8.47a 64.01£8.52a
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Table 3 Effects of C. japonicum leaf litter addition on photosynthetic pigments of I. balsamina(mean= SD)

Ejﬁfﬁ(f T LR R TaR® g AR /b RAE IR
transplanting/d reatment /(mg+g 1) /(mg+g™ ") /(mg+g™ 1) Chl a/Chl b /(mge+g 1)
CK 3.144+0.33a 1.4040. 32a 4.54+0.66a 2.28+0.29a 0.62+0. 14a

) L 2.95+0. 23a 1.3740. 30a 4.3140.53a 2.18+0.30a 0.57+0. 14a

9 M 2.84+0.11a 1.2840.03a 4.1240. 14a 2.20+0.04a 0.66+0.08a

H 2.45+0. 34b 1.2140.13a 3.6540.47a 2.02+0.08a 0.56+0.07a

CK 3.2940.06a 3.0240.05a 6.31+0.11a 1.0940.00b 0.10+0.01b

L 2.9440.02a 2.76+0.15a 5.7140.17a 1.07=£0.05b 0.0740.05b

8 M 2.5440.12b 1.6640.01b 4.2040.12b 1.5340. 08ab 0.3240.05a
1.9440. 33¢c 1.0540. 87¢c 3.00£0.72¢ 1.9240. 39 0.36+0.03a

CK 1.5640. 04a 0.46+0.01a 2.014£0.05a 3.414£0.02a 0.48+0.03a

R I 1.38%£0. 04ab 0.40£0.01a 1.78£0. 05ab 3.4940.05a 0.4540.02a

o7 M 1.30%£0. 16b 0.3940.05a 1.6940.22b 3.3640.05a 0.42+0.05a

H 1.284+0.07b 0.3840.04a 1.66+£0.11b 3.35£0. 14a 0.42£0.02a

FRd4 REEFEFMIRWEERLGEZMSEZGLSHOZN
Table 4 Effects of C. japonicum leaf litter addition on net photosynthetic rate and
gas exchange parameters of I. balsamina(meanDd SD)
LZ P8 fb e S AT Jid ] €Oz i34 75T U DTS
Days afvter ’ Treatment n G, G v / WUE
transplanting/d /(umol* m™ 2« s 1) /(mol*m 2 +s™ 1) /(mmol * mol™!")  /(mmol * m™2 «s™!) /(pmol + mmol™ 1)

CK 17.68+1.08a 0.35+0.00a 262.60+1.95a 5.61+0. 14a 3.33+0.10a
) L 17.40£0. 39%a 0.36+0.04a 268.80+38. 04a 6.14+0.52a 2.85+0.21b

9 13.86+0.93b 0.35+0.05a 271.60+4.51a 6.13+0. 28a 1.5740.07¢c

H 10.62+0.87c 0.28%+0.12a 279.20+26. 40a 6.27+1.62a 1. 7740. 40¢
CK 18.34+1. 35a 0.34+0.12ab 262.6+43. 14b 4.36640.77b 4.35+1.07a
L 17.8842.5% 0.29+0.14b 239. 6455, 15b 4.00+1.20b 4.75+1. 21a
8 M 10.52+1.08b 0.36+0.15ab 323.8%6.61a 4.7640.38b 2.22+0.31b
H 10.23+1.07b 0.44+0.11a 333.0+7.52a 5.72x0.62a 1.8040.21b
CK 7.8140.95b 0.1840.09ab 308. 0439, 97ab 2.374£0.89ab 3.64+1.13a
L 8.9410.72a 0.17£0.01a 296.6411.87h 2.5440.12b 3.5240. 30a
o7 M 6.85+1.05b 0.2140.12b 309. 2439, 54ab 3.06+1. 38ab 2.66+1.19a
H 6.15+1.22¢ 0.29+0.06b 340.2417.63a 4.34+0.59a 1.4740.55b
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Fig. 1 Light response curve and CO, response curve of photosynthesis of
I. balsamina under different leaf litter addition treatments
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Table 5 Parameters obtained from light response curve of I. balsamina
leaves under different leaf litter addition treatments
b T TR HEAME R b/RILE PSS GO Dies! I I R ok 5
Treatment AQY LCP LCP P max Ry
reatme /(pmol +m~2 « s~ 1) /(pmol e m ™2+ s 1) /(pmol s m 2 « s 1) /(pmol e m™2 « s 1) /(pmol * m~2 +s™ 1)
CK 0.131 15.4 1438 14.7 1.83
L 0.073 21.6 1483 13.3 1.47
M 0.070 18.8 1510 11.6 1.23
H 0.068 19.9 2 089 10.5 1.23
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Table 6 Parameters obtained from CO, response curve of I. balsamina leaves under different leaf litter addition treatments

RuBP Rk COy #h % 5L CO; A& RREEAE R I 1 3 56
Qb CE ” . P R
Treatment , -, _ , LLP‘, ) LSP‘ nmax ) L
/(pmol e m™% « s71) /(pmol + m™% « s71) /(gmol-m’Z es ) /(pmol'm’Z o5 ) /(pmol + m™% « s71)
CK 0.098 1 59. 54 1076 20. 35 5. 16
L 0.084 8 71.83 923 19.10 5. 44
M 0.039 5 81.37 1016 11. 98 2.96
H 0.034 1 80. 60 2 890 7.89 2.25

RT AMBRERGHRLEFEZEMN
RALEERKIERMEREGERNF N
Table 7 Effect of steamed C. japonicum
leaf litter addition on growth index and P,

of I. balsamina(mean==SD)

o by

YA % (5
b Dry weight B (33 d) fght(')ffni‘f‘ili)
Treatment aboveground Height/cm syn? .
/ (pmol » m™% « s71)
/em
CK 4.01%+1.60a 35.18£5.00a 18.34+1.34a
L 4.10%+1.99% 34, 63£5.53a 17.78+2.63a
4.54+2, 16a 32.08£6.23a 18.36+0. 64a
H 4.38+2.18a 33.91%6.11a 17.66+0.59a
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