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Effect of Media on Growth and Chlorophyll Fluorescence Characteristics
of Mytilaria laosensis Container Seedlings
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(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China)

Abstract: In order to screen out the optimal media formula for Mytilaria laosensis container seedling, the effect
of different proportion of yellow soil and light media on the growth and chlorophyll fluorescence characteristics
of container seedlings was investigated. The results showed that the seedling height, root diameter and total
biomass tended to increase at first and then decrease with the increment of light media proportion, reaching up to
the peak grown in Ts media (yellow soil : light media=5 : 5), which were 3.60, 1.97 and 13.5 times more than
those of control (yellow soil), respectively. Except of length of main root, the root indicators grown in all media
were larger than those in control. With the increment of light substrate proportion, the total length, surface area
and volume of seedlings root in all media increased at first and decreased later, and the peak appeared in Ts media.
The average diameter of seedling root generally increasd with the increment of light media proportion. Among all
media, the initial fluorescence (Fo) of seedlings grown in Ts was the smallest, and the maximum fluorescence (Fm)
and PSII maximum photochemical efficiency (Fv/Fm) in Ts were the largest, showing the highest photochemical
capacity. Therefore, the growth of M. laosensis container seedlings was the best in Ts media (yellow soil : light
media=5 : 5), it was suggest that the mixture media with 50%-60% of light media could be used as container
nursery media for M. laosensis.
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TR A ks I\ Ay BRI R AR K IR 2 R e R
HIEARREGEN, REE T HAARE N, B
BEIN= NI Ve oA Y/ S AN & R a3 A L 7 =
HHFFRW, FoRt A =3 1 RAEER
KEBACEE AR AE K, FF B TH &5
5 kA (Pinus banksiana). 2z 4% (Picea mariana) il
=12 (P. glauca) S5 Fi ) v AREL Barnett 251\ e ik
A PRI VR 5 25 o0 B AR AR RO A (. e 4R
S A YRR =2 1 L FIEAT Db L R =
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P ARED, A HUARMR R 5570 1) R o A SR
JRAERN B R —0, Kk, B RN EE
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1.1 #%t

WIGT 2017 47 7-11 ALEH E AR 7B
B MO AT (113°17" E, 23°8" N)IE = KT
feo WERHNE, WAMHANTCE, H PR
26°C, H-F¥ILSE 68%.

RIGH RN K ZHESZ AT, B Kh—
(2 35 cm)IVPIRA M T & s, Bx
TN 2017 42 7 1 16 H. B BR8N ik
HHAL, HAMER S} 50 cm>=32 cmx20 cm (K x
B oxim), BEA 15 NE WM, BMRSTRN 9 cmx
4 cmx11 cm (B2 <X 42 x&E).

BN O RS (A MOl R
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o FEMRJJJERHFAH—TKIELRG SHRE (W), RERTIEN
AT IAFRIETTER (W), AR KE IR, oK
IEBIEALRAS JFFRE (W), FATIEE (B fLim ] T),

R TIR B K, EERTJHEA KSR, FR
H(Wa)o & FLBR =(W2-Wi)/100 x100%, £F/K 17 =
(Wz—Wh4) <100/ (W1 —-W). 5385 B LK 2.

F 1 R AL (VIV)
Table 1 Media ratio (V/V)
£ Media XJH& Control T1 T, T3 T, Ts Te T, Ts Ty Tio
O+ Yellow soil 10 9 6 3 2 1 0
BILF Light media 0 1 2 4 5 7 8 9 10
2 AIFE HHE TP B
Table 2 Physical properties of different seedling-raising medium
A HE (gom?)  BiLE e KN % S A (gomd)  RALBR /% FEKD) 1%
; - . Water retention : - - Wiater retention
Matrix Volume weight Total porosity ability Matrix Volume weight Total porosity ability
Xt HE Control 114 41.83 32.14 Te 0.73 50.50 59.67
T1 1.09 43.35 3354 T2 0.63 52.50 76.72
T, 1.05 44.00 34.09 Ts 0.53 56.88 99.51
Ts 0.99 46.38 37.30 Ty 0.41 58.33 134.56
Ts 0.84 45.20 50.02 T 0.31 62.53 191.09
Ts 0.82 46.47 49.57
A2 R B 2 %%%%W%mmﬁ%o ST, TE2I0 s N A LI1-3000C AR A 2
FHBR BETHIN € & 5T ) pH (B2 @ /K =11 2.5); ﬂJrﬁt\,
O pH N 4.83, HHLER & EZng1W%%\ HERRIOL WA, H 0S-30P+ 74

TR AN HSH 40 5 9 16.56.,0.14 F1 27.41 mg kg
B2RFEJF pH N 5.46, AL & 430.36 g kgt, il
PR SRR AR 431 9 1 641.28. 3 148.38 All
4 443.88 mg kgt.

1.4 KM
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AN ROG) = (X —Xmin) / Kmax—Xmin)» 20 Xi A5
i NEARE S Xemin AT Xmax 53 312 FT A5 A0 B —FE A
ES AN N

GAVEIMIA =1 Y ROG , A 0 NHA
i=1

HRARAL
2 SRR
2.1 PR R X B R A O R

R SEPUNKE R R R
WERLW, 9 HITUG, vE ARSI (A A



500 P AT ) 22 4R

06 4

72 57t(P<0.05) . XA T £E A KA e 3 KOk FiE
B, 9 A AEITFIEIEIEAR SR, Tow Tes Tra Tas
To Tao TEREAA KA IR 1 o 8 K P A AR 7 AR
S MM Tav Tas Ts I mIGE RSN, 5045 R
I, Ts BT BB R(31.7 em), HN T4 (30.3 cm),
23 )2 X 1 (8.8 cm) ) 3.60 Al 3.44 1%, AhAi15 Tan
Ts A1 Ty [A]3%70 0% % 55 (P>0.05); B A kb3 L
To HIH md/N, A 17.6cm, KN T, PEIAITE
32 R (P>0.05), HrA AbBE 1) R 2 TN
f8(P<0.05). HMRIEFEIEEFELIT AN Bk T
B AL AT, A K B R I LA B
INEAS 5 P05 N 5 B AR 345 (3% 3).

AR TEKEHET A KA A T ] )
BREEER, N9 AU, &5 E HH 2 A7
103 72 7+ (P<0.05) . XJ HEUFN To Y Hb AR 5 A2
E RTEAN 10 A A RIS MR SE: T Trs T
TEBEN A K HA AR B B AR E s 1T T Tas

R 3 NIAE HH O R A A A KR AR SR

Tas Tsy Ten Te HIARRGHEFFEINR, Hrb Tay Tas
Ts WA K. WL A, DL Ts R K
(4.72 mm), H KN T4 (4.66 mm), 2 52 xf1E
(2.40 mm)ft) 1.97 A1 1.94 %, fhAI15 Tz A1 Te A3
TR #E 2 5(P>0.05). Bk T, fthif 5/
(3.32 mm), HKE T, HEFAEEP>0.05), A
R AR B 3 T X R (P <0.05). AT,
A28 A A o 0 i B A1) £ 384 o R A B2 2 1 S PRI
i 3).

= e=a B AR A b S e e T A R B
BYRbR 2 —, R AR, WA ER .
BRI, XK IARUF A (T3, Ta A To)BEAT EE
B, UL T P AR =42 L B oK (6.78), Hi N T (6.60),
Ts DN, (BZERRIERZEKF(P>0.05). FrEkit
R DL To WA =42 L B /N (4.86), Hvk N T Fl
T, HERAREZEP>0.05). & Tosh, SALFATH
AR A L) 35 KT X (3.69)

Table 3 Effect of different medium on the growth indices of Mytilaria laosensis container seedling

8-21 9-21

10-20 11-20

HE MR (mm) = Hiiz (mm)

HiizE (mm) T Hifz (mm) R

Height Ground Height Ground Height Ground Height Ground Ratio of height to
(cm) diameter (cm) diameter diameter (cm) diameter ground diameter
o e 58+40.1 1.89+40.01 7.240.1d 2.11+0.02¢ 7.740.1d 2.26 40.04f 8.840.2e 2.4040.03f 3.6940.11e
Control
T: 6.8+0.4 1.9940.07 10.74+09bc  2.36+0.10abc 15.5+1.0bc 2.78+0.10e 17.7+1.6d 3.32+0.10e 5.19+0.33cd
T, 6.6+0.2 2.07+0.04 12.440.3abc  2.5240.05ab 19.4409ab  3.08+0.06cde  25.9+3.4abc  3.92+0.19de  6.81+0.64a
Ts 6.6+0.1 1.92+40.09 13.940.9a 2.60+0.05ab 20.94+09a  3.24+0.10abcd  30.0%1.3ab 437+0.11ab  6.78+0.44ab
Ty 6.1+0.4 1.9940.09 13.0+1.5abc 2.69+0.17a 20.9+1.1a 3.57+0.16ab 30.3+0.5ab 4.66+0.10a 6.35+0.23abc
Ts 6.140.6 1.9740.04 12.440.7abc  2.67+40.11a 20.6+1.3a 3.6140.12a 31.7+1.0a 4.72+0.08a 6.60+0.29ab
Te 6.1+0.5 2.04+0.15 11.941.0abc 2.71+0.18a 17.2+1.6abc  3.31+0.03abc ~ 24.7+1.5bc 4.28+0.08ab  5.60+0.27abcd
T, 6.1+0.3 1.8740.06 12.4+0.6abc 2.6940.14a 18.64+0.9ab 3.2440.08abcd  25.1+2.4abc  3.9940.10bc  5.96+0.58abcd
Ts 6.440.4 2.01+0.05 13.5+09ab  2.74+0.04a 18.9+19ab  3.36+0.05abc  24.7+3.1bc 4.21+0.09bc  5.84+0.62abcd
Ty 55+0.4 1.8540.10 10.0+1.1c 2.26+0.15bc 13.8+1.6¢ 2.90+0.17de 17.6+1.7d 3.51+0.16de  4.86+0.35de
Tio 58404 1.9240.08 11.1+1.3abc 2.58+0.19ab 15.9+15bc  3.22+0.20bcd  21.3%2.9cd 3.83+0.36cd  5.43+0.29bcd

[R5 E5 AR P BRoR 257 B35 (P<0.05). FIAl.

Data followed different letters indicate significant differences at 0.05 level. The same is following Tables.

2.2 ERE YRR
AR IR BT AR AR 2R ) R AR L —
1 AT LR, BRI Le il fa3sm, K HE
WA RS A E R INE FREAR LS. &
HEWELL Ts(6.90 g)ie K, HIKON T6(6.57 9), 73
JEXTIE(0.51 g)f 13.5 71 12.9 %, (HZE R AT E P>
0.05). Frf ab B S A=W s i /N )72 Ta(2.60 g), H

& To (3.02 @), ¥RFHRT X, M EAEYER
PRSI fE R RS, Bl Ts IR, N
5.67 g, HKN Te (5.42 g), 7 alzEx#8(0.34 g)I1]
16.7 F1 15.9 fif; Frf kb3 Ty 1t B &/,
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AR RN To, ¥IEF KT (P<0.05).

2.3 EREC AR RS I

M 4 BTG H AN [ TR G B R R AR AR
SR SRR SRR AR A 2
%%E(R0.0S) X R AR 3R T & AR Ak
H, (HHORK, SRR, 245 H %uﬂ?i’ﬂﬁﬁéi’w
TEEEAL TsB’J'f'i‘EJutBijt(B 519.44 cm), Hi
G308 Tew Tov Ta VYFEIAIG 3 2 5(P>0.05), @
B2 KT X R (559.96 cm); Ts AR A K
(619.09 cm?), H:V/E Te(578.30 cm?), ERARE (P>
0.05), {HEZ AT HE(70.03cm?); [FIFRE, TsALEAR
AR ER(8.67 cmd), TeHI(578.30 cmd)ikZ, ZEFA
REP>005), HEEKTHMGE, WATFHES
I A 2 o LB PR i S AR K Tk, o R RIAR >
¥JEA£(0.42 mm) & /N T 5 2L b 2 (P<0.05)

R4 N ER PO R A S IR RIS IR bR R

. a
ab 14 Root
7L " q: []2% Stem
J| abe % =i} Leaf
bed bed
@ s
w v —_ d
; 4 N\: = ﬁ cde
g e = de de
: _ = = S
8 of = = =
Irf = = =
0 = = = =
Mg T T, T, T, T, T T T To
Control JL 5T Media

P 1 AR vk O K A A v A B A AR T REROR
# R #(P<0.05). T[A

Fig. 1 Effect of different medium on biomass of Mytilaria laosensis container
seedlings. Different Letters upon column indicate significant differences in

total biomass at 0.05 level. The same is followed Figures.

Table 4 Effect of different medium on the root morphological indices of Mytilaria laosensis container seedlings

pas EREK (cm) BARE (ecm) MR (cm?) SRR (cmd) P EA (mm)
Treatment Length of main root Total length of root Total superficial area Total volume Average diameter
X Control 13.6+0.8a 559.96 +109.76¢ 74.03+13.94e 0.78+0.14c 0.42+0.01e
T1 9.0+0.3c 1613.78+308.75bc 257.62+50.41cde 3.28+0.66bc 0.51=0.01cd
T, 9.1+0.1c 2570.11+545.44a 390.63+77.21bc 4.73+0.87b 0.49+0.01d
Ts 10.140.3bc 2 492.744530.48ab 402.44 +86.85bc 5.17+1.13b 0.510.00cd
Ta 9.540.4bc 1657.824264.61bc 276.41 +42.65cde 3.67+0.55bc 0.53+0.01bcd
Ts 9.740.3bc 3519.44+612.68a 619.09+118.11a 8.68+1.80a 0.56+0.01bc
Te 9.940.8bc 3261.67 +369.65a 578.30489.29ab 8.24+1.68a 0.56+0.03bc
T7 9.2+0.8¢c 1568.32 +159.66bc 285.51+26.36¢d 4.14+0.36b 0.58+0.01ab
Ts 11.6+0.1b 1515.06 +375.65bc 272.80+70.82cde 3.93+1.09b 0.57+0.03ab
To 10.9+0.2bc 938.71+239.87c 180.21 +38.48de 2.7640.48bc 0.62+0.03a
Tao 9.8+1.4bc 1715.85+252.43bc 303.36 +42.13cd 4.28+0.59b 0.57+0.01b

2.4 FEJRAC H X - AR B e
1P 2 W], AN R R EL TR R oK 2R 28 1
B R 22 5 B 2 (P <0.05). RIS RS, K
ﬁlE P I} T A 2 56 o LA () 189 IR B e 3 n 5
Rz (K 2), LA Te A THIAA AR (171.36 cm?),
Ts(153.91 cm?) ik, 43l =Xt (19.26 cm?) ) 8.9
F18.0 1%, To M A RN, HIGE To Tse Ten T7
[BJFT T1v Tes To Al Tio [HJHIH AR Z HA LT E (P>
0.05), {H&-AbBE - THIAR 235 K T X HE (P <0.05).

2.5 F AL Lo SRR OGRS M
HIZ 5 AIAL, S ARER[E] TG UG (Fo) ek

WG (Fm) AR KOG AL 22 30 (Fv Fm) &8 FR R348
# %5 (P<0.05). Fo & PSII 5 H O 4 i T it

Mot, SHEREEAR, MELEHEALLE
SPNTERE, FrAAbE R, Bl Te (1) Fo £ K (349.5),

T11R2(306.8), T Ta~Te k)i EA K AEUTF, Fo
BB/, Fmo A& PSTLRSIH O 58 42 R PTI98 s,
AR R KA. &5 EYH 5
Fm 1383 KT8 (P<0.05), LA Ts 5 k(1 301.1),
H RN T7 (1 295.0), 452 % 8 (965.3) ) 1.35 Al
1.34 f%. Fv/Fm o PSIT I KET &, B
Y PSTL R BLH G R HE 3 3% 23, DL Ts BB
£:(0.806), H:K A Ts(0.801), 1M To FI ).
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Fig. 2 Effect of substrate matrix on leaf area of Mytilaria laosensis container

seedlings

2.6 ZZETENY
12 F Fuzzy BRE02E0 10 AR5 E K2 HEE A
JRET LA VN (R 6), SREM, LAV HEA

R 5 AFHE W ARZ AR S SR IO RN

F—0s2 Ts, HIE Te, Tav Ts Ml Te (NEZRE VAT
EHIIKT 0.8, LZLRETFMIRZER R, HAREK
L2, HIZ To, LRETVHNMELCH 0.37, I,
KEAEAE KM RERERELE Ts a0t @ &
B =5:5), HIKETe (@01t @ HIEFT=4"6).

3 Wie 4t

HHET AR TR EEmA R —, H
P A KB A PoE M ER . AR BT
WAL H AR IS [R] & 1 2 000 25 2% 1 1) 52 M
TEOLRY . AHE T8 L H AL RO X I, R
B O T 5RWEFYZEROA R, &§EH
TG A K EHR S A KM R NS
M CRE, S pH N 4.50~5.94, TFEKE
Herm AR TRk, AP REN, FEAEEN

Table 5 Effect of different medium on chlorophyll fluorescence parameters of Mytilaria laosensis seedlings

K (Fm)
Maximum fluorescence

BT HCE (FlFm)

Maximum photochemical efficiency

st WIHt (Fo) ARG (Fv)
Treatment Minimal fluorescence Variable fluorescence
X} Control 271.3+12.5bc 694.0+19.4e
T 306.8420.0b 939.7 +32.5abc
T, 266.545.4c 1025.8+29.8ab
Ts 260.5+7.2c 943.3+13.7abc
T4 262.446.0c 919.3449.7bcd
Ts 251.94+4.8¢c 1049.348.84a
Te 258.3+13.2c 903.5+16.2cd
T, 273.5420.4bc 1021.5+13.0ab
Ts 249.6 +11.8c 1010.1+445.4abc
To 349.5+14.0a 844.3+24.1d
T1o 273.3+10.5bc 919.3+61.4bcd

965.3425.4¢c 0.719+0.010e
1246.5+42.9ab 0.754 +0.116d
1292.3+32.0a 0.793 +0.005abc
1203.8+17.0ab 0.783 +0.005abcd
1181.6+49.5b 0.774+0.012bcd
1301.1+12.4a 0.806 +0.002a
1161.8+17.6b 0.778 +0.010abcd
1295.0+25.6a 0.789+0.012abc
1 259.7 +55.6ab 0.801+0.004ab
1193.8+18.4ab 0.706+0.013e
1192.5453.1ab 0.768+0.018cd

#* 6 WARBUR KRR R BUEMEE S PR

Table 6 Index function values and comprehensive evaluation of seedling quality

s T Mo (mm) NN A it BAEMR wHER GOV .

Treatment Height C_Bround Ab_ove-ground Un_der-ground Total biomass ~ Leaf azrea Comprghenswe Rank
(cm) diameter biomass (g) biomass (g) (9) (cm?) evaluation value

XtH& Control 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11

T1 0.39 0.40 0.29 0.50 0.33 0.41 0.39 9

T, 0.77 0.65 0.62 0.93 0.67 0.68 0.72 5

Ts 0.91 0.85 0.73 0.91 0.76 0.71 0.81 3

Ts 0.94 0.98 0.80 0.51 0.75 0.77 0.79 4

Ts 1.00 1.00 1.00 1.00 1.00 0.89 0.98 1

Te 0.64 0.81 0.96 0.92 0.95 1.00 0.88 2

T7 0.69 0.68 0.70 0.42 0.66 0.83 0.66 6

Ts 0.68 0.78 0.55 0.32 0.51 0.48 0.55 7

To 0.35 0.48 0.43 0.22 0.39 0.38 0.37 10

Tao 0.49 0.62 0.45 0.32 0.43 0.52 0.47 8
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