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Study on Ultra Weak Luminescence Characteristics of Pinus massoniana

Mixed with Five Native Tree Species
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Abstract The mixing experiment was designed between Pinus massoniana and Schima superba,
Castanopsis fissa, Castanopsis hystrix, Liquidambar formosana and Sterculia lanceolata .The results showed that
the variation rule of ultra weak luminescence characteristic value of each species was the control group < single
hybrid group < double hybrid group. The ultra weak luminescence index of Pinus massoniana + Castanopsis
fissa + Liquidambar formosana combination was the best. Pinus massoniana + Schima superba + Castanopsis
fissa, Pinus massoniana + Schima superba + Liquidambar formosana, Pinus massoniana + Schima superba
+ Castanopsis hystrix, Pinus massoniana + Castanopsis fissa + Castanopsis hystrix, Pinus massoniana +
Castanopsis fissa + Liquidambar formosana performed well on the values of the ultra weak luminescence, which
mean these groups were available for the stand transformation of Pinus massonian forest.
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1 ARXHEER

R H TR M TR RS RO K2p bR 5 Rt AR B 8 R &, 1 TAb4h 23°09, A4 113°217, 4
SRS IRN 21.9 °C, FEIMIXHREE 77 %, AFEXFEME 1 899.8 mm, HEHFE 4—9 A, JEWHar ERA
it IR HIREE PR R IRE R, JEMRE R, KBHFERFHE 106.7 k cal - em™, 472 H BEEEL 1 906 h,
H R 43%, AFFHAEK.
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Table1 Experiment design and treatment

XFEZE CK FRYRFPZL (B) Mixed forest WEFZL (C) Mixed forest

Ab PR R FPZE A Ab PR RIFZH A AL PR WA

Test code Tree species combination Test code Tree species combination Test code  Tree species combination
CK1 IhRER Bl LhEEAR + fif A Cl ThREAN + B3] + AT
CK2 A B2 LM + 214 C2 AN + B + iR
CK3 AR B3 LA + H3 c3 hREH + B + £IHE
CK4 4] B4 LM + T C4 LR + B + RO
CK5 WA BS5 LR + B0 % G5 LN + A + far A
CK6 [EE=" C6 IhEEAR + A + ZL4E

C7 HEEHY + P + v
C8 ThRRS + iR + 214
C9 M + A + R
C10 IhRMN + L4 + FYE

2.3 fEHRE

BEHLERE AT H R A ORI R S G RO AR, GE— AR 0.15 g, Z80d 5 min AR BRI
A BPCL U KOG & AURE A, IERE ALY A AR &M 7E0E5R 5 1.000~1 500 Lx ZHEAT FOLM
5 min Ji7, KR BPCL BUR s A OGN AR A, A A ShITIRSEIR AN E o A5 Uil e 15452
BIRIR 60 s, HHEIRG 1 s RAE 1 A, TAEHIE 1000 V, 4EF2Ei 25 C, ERTE i rils . MEny
JEAIM—KANE, BAAR 3 AEE, BOPRRE AR,
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Table 2 Ultra weak photon emission characteristic parameters of each species

e AbBE RIS &6 Ultra weak I} aYa |-} T R B Attenuation A T-HsJ ] Coherence
Species  Test Code photon emission (/) Initial photon value (1) coefficient () time (7)
CK1 224.47 +7.49d 7 344.84 +554.18a 1.44 £0.15a 8.84 +1.73a
Bl 231.18 = 8.32bcd 7827.27 +615.74a 1.48 £0.18a 8.93 £ 1.22a
B2 234.22 + 8.18abcd 7492.39 +475.47a 1.42 £ 0.09a 10.21 +1.51a
B3 242.44 + 6.19abc 7260.05 + 641.83a 1.47 £ 0.54a 9.29 + 1.24a
B4 229.53 +4.98cd 7 628.19 + 684.96a 1.49 £ 0.26a 9.74 + 0.94a
B5 228.87 + 6.12cd 7389.55+617.82a 1.51 £0.37a 10.11 = 1.26a
Cl 247.08 £ 5.94a 7 284.67 +624.09a 1.48 £0.19a 9.58 +1.19a
A C2 243.62 +7.07ab 7563.48 + 693.88a 1.55+0.08a 11.13+ 1.47a
Fe C3 236.79 + 8.29abcd 7913.29 + 589.24a 1.54+0.11a 9.96 + 1.24a
LS C4 237.52 + 5.38abed 7 822.37 £ 697.62a 1.49 +0.17a 10.44 +2.18a
C5 239.84 +7.02abc 7493.52 +749.57a 1.52 £ 0.29a 9.65+1.42a
C6 241.29 +4.90abc 7 647.93 + 641.69a 1.51£0.21a 10.16 + 1.81a
C7 237.82 + 8.55abed 7 804.49 +574.28a 1.56 + 0.40a 11.02+1.17a
C8 241.44 + 11.04abc 7529.72 +552.93a 1.59 £ 0.38a 10.44 + 1.44a
Cc9 240.8 + 5.27abc 7714.14 £ 615.42a 1.48 £ 0.25a 10.28 +2.17a
C10 236.64 + 4.93abcd 7 644.56 + 624.83a 1.53 £0.22a 9.36 £ 0.89a
CK2 292.69 + 6.33bc 642537 +577.24a 1.37£0.18a 1492 + 1.25a
Bl 291.88 + 8.98¢ 6943.81 +861.26a 1.31 £0.22a 15.27 +0.84a
ﬁ C2 327.64 £ 10.24a 7254.22 +740.38a 1.42+0.41a 1591 +2.18a
C5 311.44 £ 12.41ab 7 986.09 +917.68a 1.39 £0.07a 16.44 +1.92a
C8 322.68 £9.94a 7 508.36 + 783.28a 1.47 £ 0.28a 1638 +1.27a
Cc9 308.29 + 14.19abc 7 442.27 +766.09a 1.24 £ 0.24a 15.80 = 1.08a
CK3 424.18 £9.19b 13 094.47 + 1 057.48b 1.18 £ 0.14a 22.11 + 1.24b
B2 437.94 + 14.24b 13 997.58 + 1 740.94ab 1.22 £0.07a 24.83 + 1.96ab
o C3 481.29 +13.91a 14 487.31 +£2227.61ab 1.31 £0.13a 25.52 +3.81ab
éﬁ C6 489.38 + 12.88a 15 326.64 + 2 624.29a 1.29 £ 0.29a 27.49 + 1.94a
C8 476.52 + 15.09a 15029.93 + 1 485.83ab 1.26 £0.21a 25.84 + 3.43ab
C10 479.96 + 14.73a 15 228.00 + 3 324.79ab 1.27 £0.12a 26.62 + 2.14ab
CK4 524.13 £ 14.31b 13 117.46 +2 309.84a 0.94 + 0.08ab 32.81+3.31a
B3 528.14 £ 19.29b 13 962.31 + 3 793.08a 0.85 £ 0.09ab 33.98 +4.07a
kel Cl 561.89 + 28.42ab 15 695.89 +4 754.29a 1.02 + 0.10ab 37.43 +5.52a
i C2 585.44 £ 24.18a 15 877.42 +2 937.62a 0.87 +0.11ab 35.64 +3.83a
C3 577.91 £ 30.24a 15 650.47 + 2 764.58a 0.81 £ 0.09b 36.21 +5.14a
C4 584.29 £ 22.87a 14 940.52 + 3 636.91a 0.82 +£0.11b 3416 +1.97a
CK5 318.34 £ 9.97b 8103.24 + 672.42a 2.04 +0.42a 14.49 + 1.56a
B4 336.47 + 8.16ab 8 827.57 +1427.99a 2.38+0.47a 15.12 + 1.93a
ik Cl 341.25+13.34a 9 046.28 + 1 829.96a 2.61 £0.51a 15.84 + 0.64a
g5 C5 331.56 = 12.08ab 9426.53 +773.41a 2.54 +0.28a 1539 +2.14a
C6 329.94 + 13.40ab 9 159.67 + 1 424.38a 2.57+0.31a 15.32 + 1.66a
C7 34471 £ 11.27a 8562.82+1102.29a 2.46 +0.26a 14.67 = 1.27a
CK6 364.22 + 8.84a 11 230.54 + 374.94a 1.86 + 0.08a 13.29 + 0.86a
T B5 357.87 £9.39a 10 892.64 + 502.88a 1.87+0.11a 13.27 + 1.34a
3 C4 371.29 £ 7.51a 11 234.73 +746.58a 1.89 £ 0.10a 13.87 +1.19a
[ C7 374.66 + 11.04a 11 556.29 +974.33a 1.92 + 0.06a 14.24 + 1.28a
Cc9 368.28 + 6.08a 11 489.81 =1 102.59a 1.91 £ 0.05a 1429 +2.01a
C10 361.17 £9.24a 11 909.93 + 479.68a 1.94 £ 0.04a 1427 + 1.24a

TE - R I + ARiER2E, eSS RO T RN 25 A 3 (P =0.05),

Note: Data are shown as mean + standard deviation. Means followed by the same letters in rows do not differ from each other sig-

nificantly (P = 0.05) .
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Fig.2 Cluster analysis diagram of ultra—weak luminescence index of 5 native species
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