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Table 1 Physical and chemical properties of the experimental soil

- 3E3E AL P i Physical and

chemical properties of soil
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Fig.1 The schematic diagram of the experimental design
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Table 2 Physical and chemical properties of the soil of Chinese fir seedlings and nanmu seedlings

\ ERR A G
R A7 AL A L'l)d‘éfékN/ A Llﬁilﬁ P/ A l_'l)d‘E)lEﬁIU
Varieties of trees Planting patterns  Nitrogen dispose I8l vara ‘: vara i vara f,:l
(mg-kg™) (mg-kg™) (mg-kg™)
AL AR + 5.27+0.500 55.0£2.52 41.7£2.12 153£1.21
Chinese fir seedlings Pure plantation — 5.81+0.212% 41.54+1.93% 44.7+1.34° 172+1.29°
a b b d
RAL B Lk + 5.75+0.238 46.3+1.61 31.842.08 130+2.59
i weedllig It o - 5.98+0.280° 37.6+1.66° 40.742.10° 146:+2.94¢
a be b d
KAR-FEARL TR S 5.43+0.390 41.3+£2.08 28.3+1.22 124+4.18
Chinese fir and nanmu seedlings Mixed plantation _ 5.714£0.370° 39.442.70° 39042 47 1854263

s B A E T RER AL ARG H S AR W 2 18] ) 22 R 25 (P<0.05) 0 “+ R ININEL “Fm RIBME. FIH.

Note: Small letters indicate significant differences between Chinese fir seedlings and nanmu seedlings(P<0.05). “+” indicates nitrogen addition, and “-”

indicates no nitrogen addition. The same meanings in the following tables.

®3 mARYGEEAYEERKENM FAEERER

Table3 The increment and leaf physiological traits of Chinese fir seedlings and nanmu seedlings

] _ = 72 =i =) N 22 = o L
W R AL 73] iz TEL I Bij()‘ﬁ@é%%?rm%
Varieties of trees Planting patterns Nitrogen dispose Plant LT Sk b Bl Tt
EP & P height/cm diameter/cm width/cm quantum yield
g + 41.3+1.46° 0.704+£0.032° 24.8+1.25 0.789-+£0.002°
| Pure plantation - 41.0+1.62° 0.658+0.027" 24.5+1.70° 0.743+0.021"
ARG
7 FH
Chinese fir seedlings Tk + 38.7+0.95 0.646£0.016% 22.9+0.77° 0.78120.005%
Mixed plantation - 39.7+1.37° 0.6440.019% 24.5:0.87° 0.777£0.014%
5 - 45.1+1.69° 0.523+0.014° 37.841.26" 0.750£0.004"
LR
P Pure plantation - 37.7+1.00° 0.53220.014° 35.6+0.76" 0.7350.012°
Nanmiliscedhings S + 42.4+1.30° 0.59120.016° 38.5+1.00° 0.718+0.036"
Mixed plantation - 45.7+1.26" 0.5980.018" 38.2+0.96° 0.734=0.016"
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Fig. 2 Leaf structure and function of Chinese fir seedlings and nanmu seedlings
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Table 4 Three-way ANOVA of Chinese fir seedlings leaves and nanmu seedlings leaves

P <A

Tl 5 < A

Sy . Wﬁ] ﬂﬂﬁ}jﬁ . AT . Varieties of trees x Planting patterns x
S8 Varieties of trees Planting patterns Nitrogen addition . .. . ",
P . Nitrogen addition Nitrogen addition
F P F P F P F P F P
H 16.7° 0.001" 0.30 0.594 1.85 0.192 3.6 0.075 24.00° 0.000"
D 270.6" 0.000" 5.89" 0.027" 1.82 0.196 73" 0.016" 2.62 0.125
w 825.8° 0.000" 1.16 0.297 0.13 0.724 4.6" 0.047° 3.23 0.091
FylF,, 2079.5" 0.000° 0.80 0.385 5.78" 0.029" 23.9 0.000" 0.59 0.455
LMA 2033.1° 0.000" 0.72 0.409 5.96" 0.027" 23.7 0.000" 0.56 0.467
Ry 9.2" 0.008" 1.24 0.281 13.21° 0.002" 16.3" 0.001" 9.60" 0.007"
Py 230.2° 0.000" 16.71° 0.001° 17.93° 0.001" 79.1 0.000" 40.92° 0.000"
Appass 237.1° 0.000" 16.94° 0.001" 18.05° 0.001" 78.1 0.000" 40.40° 0.000"
*P<0.05.
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Effects of Nitrogen Addition on Leaf Traits of Cunninghamia
lanceolata and Phoebe chekiangensis Mixed Plantation

XU Si-yu, CHEN Sheng-xian, CHEN Yu-qing, HU Qin-qin, WU Cui-ping, JIN Cao-liang, YU Fei

(College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] To analyze the leaf traits of Chinese fir (Cunninghamia lanceolata) and nanmu (Phoebe
chekiangensis) in pure and mixed plantations and to study the effect of nitrogen deposition on leaf economic charac-
ters. [Method] In this experiment, two nitrogen application levels were set by artificial nitrogen addition: 0 kg-ha™yr
'N (contrast) and 30 kg-ha'yr'N (nitrogen addition). Every level consisted of three treatments: pure Chinese fir seed-
lings, pure nanmu seedlings and mixed Chinese fir and nanmu seedlings (1 : 1 row mixing of Chinese fir seedlings
and nanmu seedlings). During the experiment, eight indicators, including height of plants, diameter, crown width,
fluorescence parameters, specific leaf mass, net photosynthetic rate, maximum net photosynthetic rate per unit mass
and respiration rate of both Chinese fir seedlings and nanmu seedlings were measured. SPSS was used to analyze the
significance of their differences among different treatments. [Result] The results showed that the respiration rate and
photosynthetic capacity of pure Chinese fir seedlings were significantly higher than that of pure nanmu seedlings, and
the specific leaf weight was significantly lower than that of nanmu seedlings. Mixed planting significantly increased
the respiration rate of Chinese fir seedlings and the photosynthetic capacity of nanmu seedlings, but significantly re-
duced the specific leaf mass of Chinese fir seedlings and nanmu seedlings and the net photosynthetic rate of Chinese
fir seedlings. This may be due to the mixing led to interspecific competition between the seedlings of the two species,
both of which allocated more energy to competition, but the nanmu seedlings dominated in competition. Nitrogen ad-
dition significantly increased the specific leaf mass and photosynthetic capacity of pure Chinese fir seedlings, and
also significantly increased the respiration rate and photosynthetic capacity of nanmu seedlings, but significantly de-
creased the specific leaf mass of two seedlings. In addition, in mixture, nitrogen application significantly reduced the
photosynthetic capacity of Chinese fir seedlings and the respiration rate of nanmu seedlings, and the specific leaf
quality of two seedlings also decreased significantly. This indicated that the addition of nitrogen changed the leaf eco-
nomic characters of Chinese fir seedlings and nanmu seedlings under mixed state to some extent. In the condition of
competition, the different responses of Chinese fir seedlings and nanmu seedlings to nitrogen adding may be associ-
ated with their own factors. Chinese fir is more sensitive to the environment than nanmu. The content of nitrogen ad-
dition in this experiment had relatively little effect on the growth of nanmu seedlings. It might also be related to the
stronger acid resistance of nanmu seedlings and its higher photosynthetic-related enzymes content and enzymes activ-
ity. [Conclusion] Chinese fir seedlings are closer to the fast end of leaf economic spectrum, while nanmu seedlings
were closer to the slow end, and the simple mixing will not change the relative position of the two seedlings in leaf
economic spectrum. However, nitrogen addition can make Chinese fir seedlings develop towards the slow end of leaf
economic spectrum, while nanmu seedlings develop towards the fast end of leaf economic spectrum.

Keywords: nitrogen addition; leaf economic spectrum; mixed stands of forests; photosynthetic rate
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