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HY5 Gene Expression of 3 Pine Species
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(Key Laboratory of National Forestry Administration on Biodiversity Conservation in Southwest China /
Key Laboratory for Forest Resources Conservation and Utilization in the Southwest Mountains of
China, Southwest Forestry University, Kunming Yunnan 650233, China)

Abstract: The main afforestation trees for barren mountains at different altitudes in Yunnan, namely Pinus
kesiya var. Langbianensis, Pinus yunnanensis and Pinus densata, were selected as the objects of this study. The
relevant parameters of seed germination, seedling growth and biomass accumulation were determined by using
RL, BL and WL(CK) as the light sources. Furthermore, the relationship between hypocotyl elongation and HYS
expression was analyzed. The results showed that RL can promote the seed germination and seedling growth of 3
pine trees, which increased by 23.70% and 14.02% for P. kesiya var. langbianensis, 11% and 11.61% for P. yun-
nanensis, 9.37% and 11.35% for P. densata, respectively. However, the chlorophyll content of needles in three
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pine seedlings (P. kesiya, P. yunnanensis and P. densata decreased by 15.30% and 8.78%, respectively) was re-

duced under the RL, and RL had no significant effects on biomass accumulation. The chlorophyll content and bio-

mass accumulation of three pine seedlings were increased under BL, which increased by 3.27%, 11.72% and

2.28% in P. kesiya var. langbianensis, P. yunnanensis and P. densata, respectively. On the other hand, it inhibited

the seed germination and seedling growth of P. yunnanensis and P. densata, but promoted the growth of P. kesiya

var. langbianensis. The hypocotyl elongation was negatively correlated with HY5 expression in three pine seed-

lings under RL and BL light. The seed germination and seedling growth of P. kesiya var. langbianensis showed
RL > BL > WL under different light quality, while that of P. yunnanensis and P. densata showed RL > WL > BL.

Key words: Pinus kesiya; Pinus yunnanensis; Pinus densata; red and blue light; seed germination; seedling

growth; HYS
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SO 3 500 XIPRAES BRI, £6RHMRS (Pin-
us tabuliformis ) 44 KA #HEH ; Pashkov-
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c¢DNA., ] Primer Premier 5.0 #3516 00 by 3%
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gqPCR SYBR Green Master Mix ( YEASEN, 1 [# )
J 5y AT RT—qPCR k56, SR 2728 it
BILN HYS 122 A5

#F 1 RT-qPCR S #i AT ARSI

Table 1 Primers used for RT-qPCR
FEA S1¥FH (5-3") SV
HY5 Forward TTGGGCAGACACTCTGTTCC —
Reverse ~AGGAATGCAAGCAGGTCCAT
ACTI Forward AGAAATCCAGCCCCTTGTA [23]
Reverse ~CCCCATACCAACCATCACA
TUA Forward CAAACTTGGTCCCGTATCCTC [24]
Reverse =~ CACAGAAAGCTGCTCATGGTAA
ACT2 Forward ATTGCTGACCGTATGAGCA [25]

Reverse TGAATACTAGCTAGCCTCA

1.3 Sitoth

% FH Microsoft Excel 2010 /7 8({E 3 . 4
i+ Ff1 4> 1, H Rotor-Gene Q Seris Software 43 Ht
3 PR HYS JEN DO E G, SPSS 25.0 #£47
PR Z4rHT1, Graphpad Pris 8.0.1 1E .

2 FHRESH

2.1 RL # BL X 3 Fh#A 4 F 85 & B 5 M

AT, BSEFATE RL TR F GI W&
T WL (P<0.05), Iii GP, GF ;& T,, £ RL #l
BLTS5 WLM ¥ LR EN,2ZS,; =mihE
RLF GP X GIR % & T WL(P<005), 7F
BL T GP. GF, T,, N GI¥gH BEMEER (P<
0.05), 43 HIFEME T 31.11%. 38.71%. 40.37% #i
30.44%; = LA 7E RL AT BL AL B2 R, H GP.
GF. T, M GUJoREME2ESR . DL EGIRAEH,
3 FfpA B AE R [RGB 25 14 T B9 B & 48 s g AT 22
5, HIERBN RL AR TRFH %
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Fig. 1 Different light quality on seed germination of 3 pine species
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WERE (P<0.05), TR AT A G B
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(P<0.05), MARKFMFAR HEZLE EMEZER,
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A FATE RL RS K FIIRAR A B E K (P <
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T, 3RS AR A R SRR, X EER
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A RKARIER, BL MHI4E K.

(2L
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Fig. 2 Growth of 3 pine seedlings under different light quality

- 4 - 4 -
6 a . a a bab .
: B i 531 i
E 2 & i d
&= b ﬁ 2 | ﬁz- ¢ b
WMo, H NS NS
+ aaa =1 bba ara W1 aaba
abb b bb
: M asd T Ml ne
T EK FIR IRAHL Tt R IR AR T R FIR AU
K fyfpl ik Tyttt NS Ll
ftitind it HRA
a. P b. A =TT
mmRL EmBL [ WL

ARNGFRFRIRZERBE (P<0.05),

B3 RSB 3 FRAR 40 & £ KIEHR
Fig. 3 Different light qualities affected the growth indexes of 3 pine seedlings
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Fig. 4 Chlorophyll content of 3 pine conifers under different light qualities
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Fig. 5 Quality status of 3 pine trees under different light quality
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Fig. 6 Relative expression of HY5 genes under RL and
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