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Abstract: To aid in seedling container selection for important ecological and economic afforestation species
(Schima  superba, Pinus elliottit, Castanopsis sclerophylla, Cyclobalanopsis glauca, Myrica rubra,
Cinnamomum camphora, Sapindus mukorossi, and Photinia serrulata) in Zhejiang Province, effect of
container types (non-woven fabric containers, tree plugs, plastic film containers, soft plastic cups, hard
conical plastic tubes, paper cup containers and demountable plastic containers) and sizes (container diameter
and height) on the annual and biennial seedling growth of the afforestation species mentioned above were
determined using the variance and simple correlation analysis. A random block design with three replications
were applied in the trials, and the traits survey were conducted in late October of 2008. Result showed
significant (P <<0.05) differences among different container types and sizes in seedling growth of different
species. The LSD multiple range test result showed that, in the annual seedling trial, seedlings in non-woven
fabric containers grew best; seedlings in tree plugs, plastic film containers, and soft plastic cups exhibited a

moderate growth increment; and seedlings in hard conical plastic tubes and paper cup containers grew slower.
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For biennial seedlings, demountable plastic containers were the best followed by non-woven fabric containers
that exhibited a relatively large growth increment and then soft plastic cups and paper cup containers where
seedlings grew more slowly. For annual seedlings, no significant correlations between growth traits (seedling
height, base diameter, dry matter, root volume) and container diameter and height were found. However, for
biennial seedlings there were significant positive correlations (P<<0.05, r = 0.758 — 0.986) between the growth
traits and container diameter and height. Based on the seedling quality, production cost and afforestation
effect, non-woven fabric containers were the superior container type for the species. Moreover, selecting a
relatively large container type was key to cultivating larger biennial seedlings. [Ch, 4 tab. 17 ref.]

Key words: silviculture; ecological and economic afforestation species; container seedling; container type;

container size; seedling growth
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Table 2 Effect of container type on annual seedling growth of seven tree species
We Th i Wit FORRE  REK b Ko WMo B
A 3065+504a 476+089a 415+£093a 045+0.14d 158030+ 14821a  45575+2938a 836=048a
B 2089+307c¢ 393+097bc 353+0.69h 0.64+0.17h 1143.05+273.62hec  305.11 £ 53.55he 622 + 0.84 ¢
C 1572+218d 365+094c¢ 265+073¢ 0.70+020ab 93487 £+33276d 18138 £+ 6373 e 297 +098e
A# D 2115+341c 410£065b 3.62+074b 051 +0.03c¢d 105079 +177.59 ¢ 283.94+39.19¢ 493 +0.70 d
E  2625+371b 467+076a 402+075a 051 +0.14cd 122684 +35275b 33674 +5828b  7.07 +0.96 b
F o 1405+307d 3692071c 281+078c 075+021a 96926+ 18730 cd 230.87 +4225d  4.56 + 0.54 d
P 2145+517 413091  346+100 059+0.19 1 150.85 + 287.19 298.97 + 65.98 5.69 + 0.98
A 2591+359ab 535+087a 461+067a 035+020cd 84445+86.16ab  267.19 +27.01 ab 4.59 = 0.88 ab
B 2475+307b 418+084bh 421+083bh 038+0.16¢ 80028 + 15600 b 22332 £4253 be 431 £ 098 b
C  1819+439d 364+080c 344+ 1.11d 048+0.13a  537.93+22332d 13607 +5442d 274 +0624d
MM D 2293 +£3.01be 3.85+038bc 3.82+070c 043+0.17b  68480+16272¢  19132£3133¢  3.69 £ 050 ¢
E  2789+35la 543+138a 474+085a 033+028d  918.10+30406a 29207 +81.71a 472+083a
F o 2015+450cd 3.611.17¢ 362070 cd 045+035ab 51229+ 10135d 15047 + 84.65 cd  2.97 + 0.89 d
B 2330+3.93  434+1.10 407=+1.15 040=023 716.31 = 290.69 210.07 = 77.06 3.84 £ 0.87
A 2717+329a 590+1.03a 492+068a 146+043e 532451 +623.99a 1382.17+162.66a 22.16+351a
B 2495+408b 545+085h 454+084b 151 +099de 4457.99 +453.56 b 102274 +305.72b 18.76 + 538 b
C  1535+366e 460+091c 255+053e 184+104b 1418.00+37213f 36591 £9853f 756 +226e
EHT D 2130£253¢ 572+091ab 445+084b 157+101d 2831.68+47749¢ 68029 = 175.23 de 13.10 = 5.81 d
E  2315+327bc 559+125b 394+068c 182+105¢ 350857 +85825¢  858.72+207.04¢ 1682+6.11c¢c
F 1750£276d 487+1.12c¢ 3.18+076d 212+130a 312373 +628.14d 72958 +241.58 d 13.64 +4.71d
P 2157+508  536+108 393+086 172099 3 444.08 + 583.82 839.90 + 313.01  15.34 + 5.84
A 1630%216a 320+072a 358+0.68a 1.14+0.68cd 1087.04+34375a 32241 +11898a 7.65+253a
B 905x10lc 276+025bh 244+065¢ 123+041c 7380414788 ¢  21859£3550d  5.17 +0.73 cd
C  745x1.12d 234+032cd 163 +0.18d 155+044h  957.67 £ 16975 ¢ 275293961 b 631 £0.79h
W D 1405+148b 3.19x043a 301x068b 1.07+023d 102921 +268.11b  304.89 + 7649 ab 7.30 £229 a
E 925+10lc 244+026c 176+052d 1.15+028cd 791.66 +180.77d 23343 +45.64 cd 549 + 093 ¢
F o 720+142d 2092034d 121+020e 181 +058a 76521 12500 de 21642 +2494d 488 +037d
#1055 +228 267 +058 227+063 133 x06] 894.81 + 273.70 261.84 + 75.27 6.13 + 1.80
Wi A 3785£69la 654x120a 796+257a 0.142002e 159559 +10530a 39622 +29.88a 10.18+095a
B 2695+472b 554+114b 546+ 171b 020+004d 1168.68+21273bc 359.85+71.23ab 8.84 +206b
C  860+139e 284+042e¢ 1.04+025f 026+008ab 57055+ 141.66d 18046 +3423d  4.65+128e
D 2425+483be 562+065b 476+154c¢ 022+005cd 968.56 +212.98 ¢ 30025+ 68.02h 743+ 186¢
E  1680+243d 444+080c 345+071d 024+006b 124098 +32576h  347.63 +81.94ab 7.76 + 1.65 ¢
F o 1075+26le 3512063d 154+058e 029+0.12a 94484+ 17753 ¢  269.82+41.79¢  6.16 + 0.87 d
P 2087 £6.09  475+153 404298 023008  1081.53 + 326.38 309.04 + 88.76 7.50 + 2.07
A 2320+249a 453+048a 414+082a 061 +032c 242396+44376a  699.71 +12370a 12.03+329a
B 1980+234bec 444+035a 378+078b 062+0.18c 2020.09+493.53b 50116 + 117.37b  9.92 +236 b
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C 865+277d 3.11+050c 143+030e 081 +021a 112834+39807e 29499 +8742c¢ 618 +1464d
HX D 2085+£257b 352+049b 231+072d 049+0.16d 1182.02+22146de 32878 +39.90c  7.60 £2.76 ¢
E  2065+184b 439+039a 340x064c 074+024b 183378 +416.19c¢  487.01 £107.31b 1030 +222b
F 885+ 1.13d 3.18+050bc 1.65+022e 080+025a 1269.02+20292d  309.55+4457c¢  6.01+0.79d
¥ 17.00 £ 6.35 386+0.75 279+081  0.68+0.25 1 642.87 + 496.26 436.87 + 121.91 8.67 £2.79
B A 4115£233a 481+049a 494+087a 0.68=0.13d 5931.81 £408.61 a 2468.95 + 189.03 a 69.43 £ 7.06 a
B 2405+457b 439+067b 4.19=+0.65b 0.70 + 0.24 cd 4 884.05 + 604.05 be 1 752.76 +264.27 ¢ 54.01 £9.26 ¢
C 872+242d 263+028e 072x0.19f 096+041a  938.64 +261.25¢ 34830 £ 81.34f 1036 £2.17f
D  2020+298c¢ 4.14+047bc 3.80+092c¢ 089 +032b 512374 £691.04b 199894 +276.79b 62.34+9.94 b
E  1935+490c¢ 4.02+030c 336+0.87d 098+026a 400411 +539.58d 145555+332.99d 42.28 +8.92d
F 995+126d 3.06+043d 141+046e 092+040ab 224729 +463.90e 87551 £ 16751 e 2729x775e¢
B 20.57 £5.28 384+088 3.07+094 0.86=+033  3854.94 +701.33 1483.34 + 44754 4429 + 10.07
Ull: a, b, ¢, d ARFETFHERR RN L 0.05 225 8 E K,
%3 REXDAMMEN 4 HH2 FLREHREODM
Table 3 Effect of container type and size on biennial seedling growth of four tree species
wi TR e FHRRE R BRKen  REEBr R
1 7680 +9.57 ¢ 939+ 134c¢ 23.92+441c¢ 033+0.13¢ 434285 +58437cd 802.74 +£102.37d 12.18 £3.22 ¢d
2 81.62+1207bc 940+138¢c 2627+560c¢ 034+008c  4908.93+64829 ¢ 95445+24684c 14.81+284¢
3 8543+15.18b 1086 +142b 3853 +540b 039+0.12b 814291 +1027.87 b 162430 +209.36 b 2545 +4.48 b
EN ) 4 9451+1669a 1444+18la 7723 +11.69a 0.64+021a 16380.05+3745.16a 275746 +461.58 a 45.02 +8.53 a
5 5985+1123d  794+1.12d 1448+339d 037+0.13bc 497581 £53946¢ 9512521778 ¢ 1459 £3.55 ¢
6 4423+1240e 7.65+142d 1175+£354d 036+0.08bc 390328 + 604.41d 57232+98.92¢ 11.14+2.09d
P 7374 £ 1749 995 +£267 3203+69  041=x0.17 7108.95 +2368.08 1277.04 £354.66  20.57 + 5.47
I 4187+379¢d 1129+ 1.69 de 2021 £5.06e 031+£0.09¢ 270330 £379.74d  563.12+82.03d  9.34 + 2.04e
2 4855+368b  1272+260c¢ 27.79+871d 027=+0.08cd 346351 +531.06 ¢ 83850+ 11654 ¢ 13.63 +2.79d
3 4990+643b  1517+1.01b 4059 +541b 025+0.08d  3811.33+660.28 ¢  906.69 + 189.36 ¢ 16.94 + 3.66 ¢
TR Hb AR 4 5899+682a 1685+228a 6420+873a 038x0.06b 827171 +1056.39 a 1 647.56 +360.96 a 26.18 + 5.28 a
5 4399 +445be 1183+ 125cd 3445+£658¢ 046+0.05a 574327 +684.92h 1264.03 £29885h 2226+4.13b
6 3885+559d 1056+ 148¢ 1901 £569d 028+0.07cd 2740.12+337.58d  521.83+97.90d 797+ 198e
BiE  47.03£7.17 1231 +£242  3438+743  033x0.11 445553 + 112349 956.94 +302.37  16.07 + 5.88
1 510+ 10.05¢ 738 +152c¢ 18.02+382d 052+0.15¢ 400841 + 65828 cd 948.29 +207.42 cd 13.93 + 3.56 cd
2 5630+ 1128be  849+266b 33.06+564¢ 043+0.10de 471898 +681.83b 1039.36 +199.38 ¢ 17.64 + 3.17 be
3 5721+980b 9.02+1.57h 4440+6.14bh 035+007e  5160.68 £972.55b 114149 +314.60 b 20.16 +4.33 b
Hitif 4 6920+1030a 1334+188a 80.74+11.64a 046+0.10d  6061.02 +850.68 a 139531 +338.65a 25.13+4.98a
5 4710+657cd  646+124d 1546+470e 058=+0.12b 383341 +53472d 92673 + 168.04 d 13.09 +2.89 d
6 4528 +538d 713+ 1.15¢d 1812 +580d 063 +0.11a 422128 £781.36 be  997.71 £200.97 ¢ 16.59 + 4.16 ¢
P 5437+ 1167 8.64+£283 3497+1196 0.50=0.14 4667.32 + 1045.17 1 074.85 £ 35047  17.78 £ 5.04
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st . . .
R AL T /em H1 4% /mm Tt/ R EMRE/em MR fem? HRAE fem’®

1 65.29 +9.24 ¢ 635+097d 1212+49d 027+007d 3017.05+673.97d 599.48 +9045¢ 951188 ¢
2 7853 +18.14h 843 +£1.69b 2947+579h 0.38 £0.06 be 4 540.97 + 885.25 ¢ 906.33 +135.67 b 1442 +2.71 b
3 81.68 £+ 1681 b  839+137h 3025+942b 042+0.11b 485575+ 1047.68 be  969.83 + 168.02 b 15.44 +3.67 b
ALY 4 11551 £ 1393 a 1382+1.62a 8432+17.12a 036+0.09c¢ 741243 +1450.54 a 152840 £330.78 a 25.16 £+ 432 a
5 76.19 £ 8.11 b 738+ 1.19¢ 1735+524¢ 045+0.07ab 4 880.11 = 773.50 be 966.26 + 154.77b 1525 +2.99 b
6 08.04 + 1433 ¢ 7.60+£097¢ 1775+515¢ 048 +0.08a 505243 +981.33 b 988.95 £ 125.68 b 1549 +3.18 b
BE 80.97 £20.39 8.60+2.75 31.88+1274 039 +0.12 4959.81 + 1247.84 99327 +228.65  15.84 +4.59

Yl a, b, ¢, d RFETFHEERRARABE % 0.05 225 8.5 K-

FURIARAR R S MR I EAR T 6 PR ZR b 3 . LT 1 AR 45 1, LIS 28 (6) W B Wi A 4n i
HRF AR AE KRS B2, Xl THAUKMREZE, AR FEBR,

AL AR Tl 3 AN TC 25 A BRAS AL H N A2 A PR R B (3R 3), TCZifi WA AR X 2 AF A A 4
ARFRAEWEE, MELYGMARRBAER, Hefimaa KBRS, TYRENEYL, $1)
ZBBAEI K, AR (RS ER x BN 120 mm x 120 mm £ 3 5 2525 H 45 b 25 28 1 MR B L
N 120 mm x 80 mm B 1 SAEZR R 44.7% ~ 1103%, it 2 & LR K, BRARMSN, IRHIA . o
B ANLT A 25 3 R F LA S8 A% O 120 mm x 100 mm Y 2 5 &85 5 MA% 8 120 mm x 120 mm 9 3
SARMAS FEAERERARASHZE R ANEE, WA= AR A E Rk, T 2 FA 5%
B R38BT 95 A 72548 HUA% 9 120 mm x 100 mm (1) 2 5 & 4%,

23 AHHEAEKSIRNBHIMEXRME

AN T ARBN AR 2 AR A AR A . MR T i RAR AR A 2 B A K IR R M
REF AR ARG EMCRE, MIREI, SWF L AEARSESRERK . T AR
ERMERS T AR ARMEEM S ANEE, SRR REEN, AFERE AN LA
B R 22 5 B AR TR, 7 32 25 A FUAR BUSE /N, AN TE 4 A I AS 25 4% (50 mm x 100 mm)
HAARAE 6 P AR P AR P 45 (AR RS A KRS i, AT 1AEERSN,
B T AR 7 2545 1 1 e 5 A5 B DA SOR M AR R 5 A5 4R AR AH DCHE AR 1 3540, SR 2 AR AR A AR
Him, WAR . T9 i AR B A MR 5 28 25 AR 9 5t I 35 1 IE AH G (0.758 ~ 0.986), Uit B Fifi %5 1 7%
FIBER, B ARG X AR AR KA W, ERE R T 2 AR R AR, MR R
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