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Abstract ; To further clarify the endangered reasons of Michelia shiluensis Chun et Y. F. Wu, the current
survival status of wild M. shiluensis populations in Diaoluo Mountain National Forest Park of Hainan
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Province was investigated for three consecutive years, meanwhile, the growth characteristics of cultivated

M. shiluensis in Hainan Tianxiang Magnolia Plant Conservation Research Center were statistically analyzed
and a comparison was made between cultivated and wild M. shiluensis. The results show that there are 296
individuals in this wild M. shiluensis population, but the flowering plants account for only 7.1% of the
total number of individuals and 44.7% of the number of adult individuals ( diameter at breast height of
22.5 cm and above ) ; the medians of minimum distance of flowering and fruiting plants are 17.07 and
2.56 m, respectively, with rare seedlings; the habitat shading rates are all greater than 96%. The
contents of organic matter, total nitrogen, total potassium, and available nitrogen in more than 85% of

soils are at relatively rich and greater levels, while the available potassium contents in over 2/3 of soils

are at moderate or relatively rich levels, but the total phosphorus contents in all soils are at poor or

extremely poor levels, and the available phosphorus contents in over half of the soils are at poor or

extremely poor levels. Wild M. shiluensis grows relatively slowly, and the average height of wild plants

with plant age of 5 a is similar to that of cultivated ones with plant age of 2 a. After calculation, the

juvenile phases of wild and cultivated M. shiluensis are 20.3 and 10.8 a, respectively. The observation

results show that the flowering phenology of M. shiluensis is obviously declayed after experiencing high

temperature and drought weather during the bud formation period, and microspore abortion is serious,

pollens decrease sharply or even no pollen. The net photosynthetic rate and height increment of M.
shiluensis seedlings under 90% shading rate treatment are both the highest; while the net photosynthetic
rate, height and ground diameter increments of M. shiluensis seedlings under 99% shading rate treatment

are all the lowest. It is comprehensively analyzed that the primary endangered reasons of M. shiluensis in

Diaoluo Mountain of Hainan are extrinsic, viz. habitat fragmentation-induced flowering without fruiting,

insufficient understory light causing slow growth and even mortality of seedlings, and difficult population

regeneration. So, M. shiluensis is a severely underestimated endangered species.
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Table 1 Monthly mean temperature and monthly precipitation in dry season in Danzhou of Hainan during the survey period

ARG B9 A ¥R C ANFARGY Y H BEK i/ mm
ﬁﬁj:h Monthly mean temperature in different years Monthly precipitation in different years
on

2022 2023 2024 2022 2023 2024
I —%F 12 H Last December 18.8 17.3 19.8 66.54 14.97 22.11
1 H January 20.4 17.0 19.6 45.50 30.10 13.85
2 H February 17.6 21.6 21.8 51.83 14.38 12.96
3 H March 24.4 23.8 24.1 65.75 21.98 33.18
4 H April 24.6 26.9 30.0 74.57 59.92 24.32

F2 AEEXELETHEFHEERE(X+SD)
Table 2 Noon light intensity under different shading rate treatments
(X+SD)

W/ %

Shading rate

EAEHEEEE/ (umol - m™2
Noon light intensity"

. sfl)l)

99 20.00+2.08e
90 263.00+7.57d
80 441.00£2.08¢
50 1 105.33+28.49b
0 2 243.00+10.41a

D[RR E NG SR 22 5 B 3 (P<0.05) Different lowercases

in the same column indicate the significant differences (P<0.05).
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Table 3 Investigation results of flowering and fruiting plants of wild population of Michelia shiluensis Chun et Y. F. Wu in Diaoluo Mountain of

Hainan Province")

T BRI ME%

B/ MRIESE T Statistics of minimum distance between plants

Pl Individual s P1/% P2/%
ant type ndvidual number JEFE/m Range Y11/ m Mean F1{E/m Median

TFAERIBE Flowering plant 21 7.1 44.7 0.00-458.76 57.77+22.14 17.07

45 SRR Fruiting plant 7 2.4 14.9 0.00-11.08 5.16+5.01 2.56

Dp1, AR BB Proportion of the total number of individuals; P2 AR B Y ) Proportion of the number of adult individuals.
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DV R G R T HH K (81.48%) , T 4%

x5 BERFUHERRSKERTERSSIRIN

(11.11%) Wz, H/ b M A VI ; 2w &= RAEV
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Table 4 Habitat shading rate of wild Michelia shiluensis Chun et Y.
F. Wu in different survey sites of Diaoluo Mountain of
Hainan Province

e s mE R
Survey site Latitude Longitude Shading rate
{4 Riverside N18°43'37" E109°52'05" 98.99
113% Mountain slope N18°43'49" E109°52'03" 98.82
11 T0 Mountaintop N18°43'46" E109°51'53" 99.37
11852 Beside the plank road N18°43'38” E109°51'53" 96.36

Table 5 Classification analysis of habitat soil nutrients of wild Michelia shiluensis Chun et Y. F. Wu in Diaoluo Mountain of Hainan Province

Fhy BAELH) /%" Proportion of each grade')

Nutrient I il m I\ vV VI
FHHLE Organic matter 48.15(w>40) 25.93(30<w=40) 18.52(20<w=<30) 3.70(10<w<20) 3.70(6<w<10) 0.00(w<6)
2% Total nitrogen 81.48(w>2.00) 11.11(1.50<w=<2.00) 0.00(1.00<w<1.50) 3.70(0.75<w<1.00) 3.70(0.50<w<0.75) 0.00(w<0.50)
4= Total phosphorus 0.00(w>1.0) 0.00(0.8<w=<1.0) 0.00(0.6<w=<0.8) 0.00(0.4<w=<0.6) 81.48(0.2=<w=<0.4) 18.52(w<0.2)
241 Total potassium 85.19(w>25) 3.70(20<w <25) 7.41(15<w=<20) 3.70(10<w<15) 0.00(5<sw<10) 0.00(w<5)
A 20 Available nitrogen 51.85(w>150) 14.81(120<w<150) 18.52(90<w<120) 14.81(60<w<90) 0.00(30<w<60) 0.00(w<30)
5% Available phosphorus 0.00(w>40) 0.00(20<w=<40) 11.11(10<w=<20) 37.04(5<w<10) 14.81(3<sw<5) 37.04(w<3)
A Available potassium 0.00(w>200) 0.00( 150<w=<200) 14.81(100<w=<150)  51.85(50<w=<100) 22.22(30<sw<50) 11.11(w<30)

D, Fhk Content. AHL 2R MMM S HAYEANI g - k!

matter, total nitrogen, total phosphorus and total potassium contents are “g - kg™'”

available potassium contents are “mg - kg™'”.
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SR AR RN IEFEYEY 2 ARE 3 AR
4 HAE) T2 HTE 2023 451 2024 AEXT 3G A
T S SN EE A & B, AR 9 A6 3 BH SR 4R | 4R A6 1 i
MeHEsRE] 5 H BA), RAE W E iR 2] 6 Hhfy, B
INBF R (F 1), FZHN BARAENS 1E# JF A6
FEN 2 B S e A AR, AN B AR
RGN R IR (K 6) .

" R AT SO AT AN B B BN “ mg - kg™!” The units of organic

, and the units of available nitrogen, available phosphorus and

E1 HEARAXMENEFHBRIEY
Fig. 1 Anatomical structure of abortive microspore of cultivated
Michelia shiluensis Chun et Y. F. Wu
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Table 6 Reproductive growth status of cultivated Michelia shiluensis Chun et Y. F. Wu

Ay e AEBBERBT K%/ % AR LENFEE/ o

Year Florescence In vitro germination rate of pollen Seed setting rate of cross-pollination
2022 4 A% 5 A dA] Mid-April to mid-May 66.96 22.93

2023 4 A THZE 6 A £ Late April to early June 42.40 6.45

2024 5 A L% 6 A 4] Early May to mid-June 20.00 11.29

2.3 EXWNREARSEASHERNERKAFM
XiF 5 NG FA TR T B A kA S A R
AR T A 455 (R 7) TR R 909% Ab
THOGG R ZEB R SR EEEE] CO, WA
Prtpm, H R OE A R AN, AR TR bR B3 (P<
0.05) e T HAEE S 3 A0 B ; 11158 5 2R 999% Ab #HL T ¥
FEA R ZE I HOR AL B R AR, B lR] co, W

®7T FEEXZETARSENRGIHIEREKILE (XLSD)Y

JE W, H 563 80% 50% F1 0% AL FE T HH v 45
PR ZESEA DR E, EREEIE 3 M E, AR
SRR 1 K AR R 99% bR /N, AR DL
JE 90% Ak BT Je K, HAXTE O % 99% 55 3 ol
90% .80% Fll 50% &b P [a] ) 2= 5 b 2 5 A Tk 3 5 119 b
Rt KA TEHE R 99% A B R B /)y, 7RG R 0% Ak
T ok ATE A G AR b F R T 25 25 5%

Table 7 Comparison of photosynthetic characteristics and growth of cultivated Michelia shiluensis Chun et Y. F. Wu under different shading rates

(XxSD)V
SN = Ml co, wepE/ \
. ST Y LR DR, MR /mm
WK/ % 5 I (mol * m™ «s7) (‘pmol + mol™") PR KA/ em - R )
. (pmol * m™ «s7) (mmol * m™ «s7") . . S Ground diameter
Shading rate . L Stomatal Intercellular CO, Height increment .
Net photosynthetic rate Transpiration rate 2 increment
conductance concentration

99 3.82+1.07¢ 0.76+0.21b 0.04+0.01b 241.04+4.96bc 4.67+1.80b 0.27+0.26a

90 11.10+£0.97a 3.65+0.27a 0.21£0.02a 302.75+1.09a 19.77+4.55a 1.62+0.79a

80 8.39+0.48abh 1.78+0.13b 0.10+0.01b 248.99+2.57bc 15.47+6.33a 2.49+2.51a

50 6.90+2.15abc 1.86+0.76b 0.10+£0.04b 257.30+25.14b 16.20+3.40a 2.38+0.59a

0 6.37+1.16bc 1.08+0.24b 0.06+£0.01b 209.78+12.05¢ 10.10+7.48ab 2.95+2.65a

D a5t R Rl NG b 36 7R 76 A 6] 38 G e b T [H] 22 S B 3% (P<0.05) Different lowercases in the same column indicate the significant differences

(P<0.05) between different shading rate treatments.

24 HIEMBEARSEMILE

241 BHRAKREE WRELEDR KB a
ARG A B S SR PR = (32.74£10.12) em, B
152 a MYAR KT AR 3 S 40k =5k (52.60+7.91)
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SRR, BRI S a 19 A R BE 0T YRR R
(54.10£16.18) cm, SHRIE 2 a AYER HFAE AR AP =5 40
VT, IFH, 5 AR ARAR L, B AR AR B R 2
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SRR K AN 8.50 mm - ™! B AR AT B S AR Y
AR AR N 5.18 mm - a7, KRR 2022 4E R
2024 AEELE 3 ARG R B A7 T S S TT AL M bR 1Y B
AR (18.4 em) HER AR K A Bk ST 22 IR 10.8 a,
TMAE 0 5 AR R R B RA SR T, A ik & 21 A=
37 B RHAG B A A R A 4 B B AR T AR AR AR

FRIEEF S A A ST 25 5, i 2 B A A Tk A TR A
PR/ MR 21.0 em, i IHHEEE H B A A i 5 25
AR 20.3 a,

10 cm

10 cm

A BRI 1 a BUERESHLEE Cultivated plant with plant age of la; B: #Ri%
2 a AR EEHEAR Cultivated plant with plant age of 2 a; C: FRi& 5 a 195
HEAERE Wild plant with plant age of 5 a.

2 RENHERRSKERERKBERLER
Fig. 2 Comparison on nutritional growth situation of cultivated and
wild Michelia shiluensis Chun et Y. F. Wu
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