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Light medium formulas for container seedlings of

three broadleaf tree species
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Abstract: For bi-level, multi-objective decision-making, the effects of four light medium formulas (peat
soil, perlite, waste mushroom-stick, and rice chaff) on container seedling quality of three broadleaf tree
species: Schima superba, Phoebe sheareri, and Dalbergia hupeana, were studied. A single shape
barycenter design with four mediums, three species, and three levels having 30 replications was used. Re-
sults of the medium formulas showed significant differences (P<<0.01) in species for height, ground diame-
ter, ratio of height to diameter, biomass, and quality index. For peat soil, 70% peat promoted growth,
60% peat showed moderate growth, and 40% peat inhibited growth. For best production, P. sheareri having
early but slow growth should use a medium that promotes growth, S. superba having moderate growth should
use a medium that moderately promotes growth, and D. hupeana having fast growth should use a medium
that inhibits growth. [Ch, 6 tab. 9 ref.]
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Table 3 Index and multiple comparison of morphology of container seedlings of three species in different matrix formula

A i ] gl
Hie 757
Hi i /em 42 /mm mAEL HiFi/em 144 /mm AR Hi Fi/em 144 /mm L

P, 202 ¢ 224 h 9.11 a 16.1 be 2.50 ¢ 6.47 cd 325¢ 298 g 10.97 a
P, 22.3 def 2.91 def 7.75 def 121 f 1.61 f 7.57 a 30.5 fg 334 f 9.19 fg
P, 209 fg 2.63 fg 8.04 cde 7.6 113 ¢ 697 abc 279k 312fg 899 g

P, 23.1 de 2.91 def 8.00 cde 119 f 1.72 ef 6.98 abc 29.8 gh 322 fg 9.31 fg

Ps 36.2 a 429 a 8.44 be 174 a 3.10 a 5.63 ef 46.2 a 4.44 ab 10.43 abc
Ps 342 a 423 a 8.10 cd 159 ¢ 2.84 b 5.61 ef 43.2 be 4.24 be 10.19 bed
P; 35.7 a 442 a 8.10 cd 17.1 ab 323 a 534 f 45.4 ab 453 a 10.03 cde
P, 22.5 def 2.93 de 773 def 69¢ 114 6.14de 297 gh 314fg 952 efg
Py 21.3 efg 2.74 efg 7.85 def 12.1 1.63 f 753 a 27.6 h 333 ¢ 833 h
P 242 cd 3.03d 7.99 cde 11.8 1 1.74 ef 6.81 be 31.2 fg 322 fg 9.76 def
Py 28.1b 3.84 be 7.34 fg 12.8 ef 1.84 e 6.99 abc 40.7 de 3.82 de 10.71 ab
P 257 ¢ 3.64 ¢ 7.11¢g 13.7 de 2.14d 6.46 cd 387 e 3.69 e 10.52 abc
Py 293 b 393 b 7.49 efg 144 d 233 ¢ 6.20 de 414 cb 2.51 gh 10.41 abe
Py 22.1 defg 2.51 gh 8.87 ab 12.7 ef 1.74 ef 7.31 ab 29.2 gh 3.24 fg 9.06 g
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Table 4 Index and multiple comparison of biomass of container seedlings of three tree species in different matrix formula

AT EYl
ACJy e LLTAE TN WERST TG L IO T
: it /g T hi /g P vr it /g : it /g P v/
P, 10.54 ¢ 742 b 3.12 be 4.32 def 2.67 bed 1.65 cd 6.09 be 3.61 be 2.48 be
P, 10.34 ¢ 7.28 b 3.06 be 4.06 fg 243 de 1.63 cd 514 ¢ 3.1le 2.03 ef
P; 6.83 d 482 ¢ 2.01d 293 h 1.74 1.19e 423 h 245 ¢ 1.78 ¢h
P, 10.11 ¢ 724 b 2.87 be 394 ¢ 236 e 1.58 d 5.15fg 3.19e 1.96 fg
Ps 12.13 ab 8.78 a 3.35ab 4.69 be 2.78 ab 191 b 6.66 a 391 a 275 a
Ps 10.98 be 7.85b 3.13 be 4.37 de 2.68 abed 1.69 cd 6.07 be 3.55 bed 252 b
P, 12.89 a 8.86 a 4.03 a 512 a 2.92 ab 220 a 6.35 ab 3.72 ab 2.63 ab
Py 7.34 d 498 ¢ 2.36 cd 3.04 h 1.74 f 1.30 e 4.09 h 236 f 1.73 h
Py 10.34 ¢ 731 b 3.03 be 4.04 ¢ 241 e 1.63 cd 525 fg 321 e 2.04 ef
Py 10.23 ¢ 727 b 2.96 be 4.00 g 240 e 1.60 d 5.47 ef 3.32 de 2.15 def
Py 10.38 ¢ 7.36 b 3.02 be 4.19 efg 2.50 cde 1.69 cd 5.74 de 3.51 bed 2.23 de
Py, 10.74 ¢ 751 b 3.23 ab 474 b 293 a 1.81 be 559 e 347 cd 2.12 def
Py 11.07 be 771 b 3.36 ab 4.46 cd 2.71 abe 1.75 bed 594 cd 3.63 be 231 ced
Py 10.28 ¢ 725 b 3.03 be 4.02 ¢ 241 e 1.61 ed 511¢ 3.13 e 1.98 fg
£l il
L) s, JELET T EST gy, LW TG o HEWST T AT
G T T T T T T T
P, 2.36 be 1.37 ab 0.99 abe 11.79 de 9.11 ef 2.68 d 534 ¢ 3.65 1 1.69 ¢
P, 1.90 ef 1.09 fgh 0.81 def 12.38 abc 9.25 abede  3.13 abed 6.28 be 4.25 be 2.03 be
Ps 1.68 gh 0.95 gh 0.73 f 12.60 ab 9.21 bedef  3.39 a 6.46 b 4.31 ab 2.15b
Py 1.85 fg 1.08 fgh 0.77 ef 12.85 a 9.32 abed  3.53 a 6.76 a 445 a 231 a
Ps 258 a 1.48 a 1.10 a 12.24 bed 9.41 ab 2.83 bed 5.68 de 3.96 def 1.72 fg
Ps 2.24 bed 1.28 bede  0.96 be 12.22 bed 9.37 abc 2.85 bed 5.53 ef 3.85 efgh 1.68 ¢
P; 2.39 ab 1.36 abc 1.03 ab 12.36 abce 9.45 a 2.91 bed 5.71 de 3.94 efg 1.77 efg
P 1.63 h 0.92 h 0.71 f 12.20 bed 9.01 fg 3.19 abe 6.10 ¢ 412 cd 1.98 cd
Py 1.91 ef 1.12 efg 0.79 ef 12.34 abed  9.14 def 3.20 ab 6.29 b 4.27 be 2.02 bed
Py 2.09 de 1.16 def 093 bed  12.18 bede  9.09 ef 3.09 abed  6.10 ¢ 4.18 be 1.92 cde
Py 2.18 cd 1.21 bedef  0.97 be 12.02 cde 9.19 cdef 2.83 bed 545 g 3.78 ghi 1.67 ¢
P, 2.07 de 1.19 cdef 0.88 cde 12.08 bede 9.21 bedef  2.87 bed 5.59 ef 3.81 fghi 1.78 efg
Py 2.26 bed 1.31 abed  0.95 be 11.88 cde 9.15 def 2.73 cd 5.48 fg 3.75 hi 1.73 fg
Py 1.79 fgh 1.04 fgh 0.75 f 11.63 e 8.87 ¢ 2.76 bed 5.86 d 3.99 de 1.87 def
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FEJGTIC T R 3 o ] et A A S 4 L I B 2 e —
L O N N B T
(9254 R PEE 2 30 1.000, 0.992 1 1.000, B ; 306 01710 04@(;
b, PsBCHIRZ, 2 3 LB Pe BC /7 3L 0T A Al N 0,388 o 0103 0578 o
WRAE P BT R 2, MEEMIAE Py O 4RGSR P, 0393 bed 0.192 ¢ 0.563 ab
PEMEAH 0.503, KM 2, Wb B, BB )y P, 0.367 de 0214 ¢ 0.566 ab
e i - b B S S e A A B LA T, Je ke AR P, 0.458 abe 0350 a 0.594 ab
U EUh 70% 1) Ps,  Pe Al P, it J5 1 AR 2545 8 1k {8 P, 0472 a 0.308 gb 0,603 ab
s ekt 5 60%) Py, Pn Al Py BAREBZES P, 0.497 a 0.365 a 0.629 a
JEPEME A5 Jesk 5 40% i e 5 B A H I 5 5 25 P, 0.343 de 0.226 be 0.546 ab
HIRMAERAR, MR 100%0e 5 + P, it 5 B & 1Y P, 0.355 de 0.203 ¢ 0.608 ab
Ay B A 2 A 1 25 6 T PR A e /N OR A R 0.592, Py 0.360 de 0.227 he 0.549 ab
B 0.692), YEE MM A LSS B IEE RN Py 0.473 a 0221 be 0.540 b
0.671, T A Hy [ i S i Py 0.466 ab 0.237 be 0533 b

Py 0.445 abc 0.255 be 0.569 ab
3 Ziw 5t P 0.336 de 0.182 ¢ 0572 ab

R AR b 2 W2 e B R )L R 0 e R 1 400 VLB . R[] R R SE L Oy (K 3 0.05 25 5 B3 K7

AR | SR Y SR RN SRR OR AT 3 AR R A JF R 14 PRGOS AR A e, SRR,
AN SE BT L 6 3 AR AR S a8 B R B . M AR L AR L AR R S TS BROAE S ma 34 A B A
IR, NS ITIEFRMZE G TE N R, Py, P, Ps LA fEME AR AERK, Py, Py, Py &R
T AR, TPy, Py, Pa, Py, Py, Py JETRACT B4R M A K2 . AHER 1, DL SR A 4] 4 5 1
meEWE S BTG, Tk HAREL B 70% IR A, G Py, P, Ps 3ETREL T 60% kAR A
mPy, Po, P&l ; 1M 40% R ER, 1P, Py, Py, Ps, Py, Py &R,
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Table 6 Quality comprehensive index of container seedlings of three tree species in different matrix formula

J— AT e iyl

B UL J

. LR IR HE¥ ZRATIR AL HE LR IR HE)y
P, 0.592 14 0.671 6 0.692 14
P, 0.712 7 0.602 11 0.802 7
Py 0.694 9 0.503 14 0.764 13
Py 0.691 10 0.624 9 0.791 8
Ps 0.962 2 0.983 2 0.981 2
Ps 0.953 3 0.881 3 0.950 3
P; 1.000 1 0.992 1 1.000 1
Py 0.683 11 0.522 13 0.773 12
Py 0.661 12 0.611 10 0.790 9
Py 0.710 8 0.641 8 0.783 10
Py 0.873 4 0.662 7 0.871 5
P 0.842 6 0.710 5 0.854 6
P 0.871 5 0.754 4 0.902 4

Py 0.650 13 0.591 12 0.781 11




808 UL Mk 2 B R 2010 4F 10 A

BERTR . BEL OB A PLBTSE SR SRR R AR L 2R AR KRR R B, e
B LR B T0%/) P, Pg, Ps AEARIIERTACTr, EoRam, R, WA, 2. A%, Al
P, AMTEAR, 2, ALK, EFFHERE, WMRKE, FHEET, SERRL
RARATE R, T SCRE (R it 3Ry A4, B 1 B A B A 5t 5 98 0% £ o5 60% 1Y Py, P, Ppy2E
JRECTT , SR AL AR K R AR D PR AG, S S0 A H Il o PP 4%, 3 B T /K S 2R SRS w8 B
M die s i PR TREC T, BORE IR SEA, (0 TR AR KRR K, DK R R B E T
PR ZE, A0 TR AR A, TR R M B R, DTS A A B R AR R A 0 B R AR
6 (Hlh TEMEATINKERRD LRREZAE MY RS, BRI 6, BRI R
(4 Py 5 AR RIS T8 B AR, P 108 40% M BL T B SR AN 4, IETIAR R, I Z M AR K 4
HEMIK, SR, SAREREE, WM EZE, N, A h, BRI AR
AT A= W 2 R A Y RIS i TR R i 22 S R A LT AT 2R B I, PR R AR B,
Z HLARL AR K B 5 v TS MR B R AR R AR AN A W AR R R HL RO LR TR A A R A
A BRI T, WH B AT oAb &, ORI A5 1 01 A R G218 A0 A e 4l AR B L O 7, R
A5 45 VA R rp AR o T e P A U SIC Ty, T BROARL S A SUD A B b 0 R e A R R TR E T

SE .

(1] @EpEK, FEE, L%, 55 30 S L RHRRA S 0T HEABI ], Mok #2058, 2005, 18 (4): 387 - 392.
JIN Guoging, ZHOU Zhichun, HU Hongbao, et al. Studies on container seedlings cultural techniques of three native
broad—leaved tree species [J]. For Res, 2005, 18 (4): 387 - 392.

EAA, H&EE, SEPE, S R O R 7 4L AL A g i SRR A KRS ()], Wi ID AR 2 B a4, 2007, 24
(5): 643 - 646.

WANG Yuesheng, ZHOU Zhichun, JIN Guoqing, et al. Growth of Taxus chinensis var. mairei for container seedlings in

(2

[

different media mixtures and for bare-root versus container seedlings in a young stand [J]. J Zhejiang For Coll, 2007, 24
(5): 643 - 646.

S 20O AN [ i 5 R 05 MU X AZ 7 e v A IR ()], fe AR B AR, 2001, 21 (2): 176 - 178.

ZHANG Jimao. Studies on effect of different medium and container size on growth of Keteleeria fartunei container seedling
[J]. J Fuyjian Coll For, 2001, 21 (2): 176 — 180.

GymiAEr, XV5, A, A E W R ERORBE IR ()], RO AT, 2004, 17 (2): 9 - 13.

WULI Yasi, LIU Yong LI Ruisheng, et al. Reviewing on quality modification and control techniques of containerized
seedling [J]. World For Res, 2004, 17 (2). 9 — 13.

FANI, RER BN BEREFER T EEAT]. el Rl ARBAM, 2003, 27 (5): 55 - 58.

WEI Xiaoli, ZHU Zhongrong. Studies on container seedlings cultural techniques of light media for Pinus elliottii [J]. J Nan-
Jing For Univ Nat Sci Ed, 2003, 27 (5): 55 - 58.

M, AR, XK, A CEREE S E R E BT [T]. WAL RHE, 2008, 35 (1): 1-5.

LI Yongsheng, DU Peijian, LIU Yongzhi, et al. Study on substrate formulation of container nursery of Phoebe chekian-
gensis [J]. J Jiangsu For Sci Technol, 2008, 35 (1): 1 - 5.

B, Ml IR B R 5 U5k (M. dEst. JERURREEOR IR, 1993 317 - 322.

CE ;. ARMEEF =M dbat: hEMO & AL, 2001: 180 — 181.

TRAE, TEORME, BRIGEAL. AN [ 15 37 KL B0k 242 v - AA A8 B AR KRS R [T ], MOl BRI IR, 1996 (9): 32 - 33.
ZHANG Ping, LI Rongping, ZHANG Xiaofang. Effect of different culture media on the growth of container seedlings Lar-
ix gmelini(Rupr.)Rupr. [J]. For Sci Technol, 1996 (9). 32 - 33.

[3

[

(4

[

[5

[

—
N

—
[c BN
[

[9

[



