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Abstract: To determine the suitable substrate proportion (SP) and control released fertilizer (CRF)loading
level for container seedlings from different families. SP and CRF, two key factors for container seedling cultiva-
tion, were tested. This research used mass on pine container seedlings from different families as objects. A two
factor test for SP and CRF loading and for different levels of each factor was carried out with factorial test. SP
was given four levels and CRF was three levels, so there were twelve treatments totally. And each treatment was
replicated three times. The effects of SP and CRF loading levels and their interactions on growth, N and P ab-
sorption, and seedling use were analyzed with a single factor analysis and a correlation analysis. Then, suitable
SP and CRF loadings for quality container seedlings were selected. Results showed no obvious effects from SP
on three seedling families; whereas, CRF loading was significant according to the single factor analysis. The in-
teraction of SP and CRF in the two factor analysis of different seedling families varied. Family 32 displayed a
noticeable response with the best treatment group being a volume ratio of peat to chaff in the substrate of 5:5

and a CRF loading of 3.5 kg m™ with both growth as well as N and P use being better compared to other
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groups. Neither family 35 or 36 showed significant differences between treatment groups, but both gave an sig-
nificant response to CRF loading with family 35 having a loading of 2.5 kg+-m™ and family 36 of 3.5 kg-m~,
individually. According to the two factor analysis of family and CRF loading and the correlation analysis be-
tween growth and nutrition use indexes, the effect of CRF on seedlings was more obvious than family. There-
fore, for quality seedlings, attention should be placed on 1) not only growth traits, but also on ensuring a prop-
er substrate nutrition level for seedling requirements, and 2) different cultivation measures to be used for
seedlings of different genetic background because of their different growth traits. [Ch, 1 fig. 4 tab. 22 ref. ]
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Table 1 Two factors analysis of substrate proportion and control released fertilizer loading on container seedling growth of the 3 families

a F

an kg 0 358 36 52 b 0 355 365
SR L W 2571 1611 2620 W 0.404 0.740 0417
g s 33454 23444 212000 iR 16308%%  28.582%%  12.236%*
EREEINRE W 2653+ 1153 0254 i 1.246 0319 0.869
SR I Iy 0432 0329 0158 TR 0220 0.416 0.101
i i 32586 17.000%%  15400% MR ISI37%F  14287% 9467w
R R 3.340% 1.365 0450  hTRE 1769 1.560 0.438
SRR T 1.013 1444 1319 HEH 0253 0272 0.739
R T 0398 0.169 1000 U 0.052 0.139 0.928
SRR AR B 1772 0.661 0935 AU 0.59 1.939 1.489
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Ly SoFs 8 SaFs, it 3.5 kg-m” EERNEREB B L XK R AR, 35 Fl 36 S X ARAAHIE
K K i i o v A R I i A8 0 ST B R, ARSI RRIE 3.5 kg WAL, P E S 200 A
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Figure 1 Effect of control released fertilizer loading on growth of the 3 families
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Table 2 Two factors analysis of Substrate proportion and control released fertilizer loading on container seedling N and P absorption and

use of the 3 families

F F

an kg 305 355 36 5 it 0 355 365
FE IR AT B 1.081 1.021 2.692 B4 E 0.593 1.466 1.200
iz AT 6.086%* 2.619 1.097 W5 I 43 5 1.741 0.121 6.353%
LRI L xn g AU RS 0.808 0.267 0.592 Bl 0.690 0.370 0.830
B H AT 0.283 0.277 0.271 T Joi 0.414 0.323 0.019
T AT 11.747%% 4.881% 6.264%% T ik 14.478%* 10.748* 14.195%*
R xR AU R 1.197 0.585 0.646 IR 1.262 0.832 0.351
BT b DR 1.096 L.131 1.470 IR R 0.050 1.424 1.595
i A HIE R 30.688%* 12.090%* 14583 BEFIHTEH 34.779%* 8.466* 5.7647%%
BRI xR AFHAES 3.613% 0.754 0.367 BEFIHIFE B 5.353% 0.869 0.905
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F3(3.5 kg-m™) [0 22 5 AN B35, RPN 2.5 kg-m™ CREWE 2 HAMBERACH T . 36 5 H RAM M A
Ji e o3 AN [ AR BRI 22 5 A 3%, HAB RS A e AN [A) A0 BRI 22 53 3% 0. 3%, P9 A I it F5(3.5 kg -m™) I}
IR . BREEBTR M RN, RO EURBE I ASOR] R bR 4 (835 R T Fi(1.5 kg-m™) Al F5(2.5 kg-m™),
RN 3.5 keg-m™ H3E T 36 5 K R R ABEPACA A
23 RESEREMBEXBTHEERKRRMNBERYF A0

A T 5 T T XS A AR B AR B SRR A R 2 S B Bk, 0 M 8 AR R A 9 R 36 X 2
HAREI o SRR (R 4) : AR AU BUAE B v A A, i B AL A M AN DUABUAE B vy L A, ik
W L R R S R AN B WSR2 3 AR R A A PR 3R ) 58 EL SO I AR L s, AU A 48 B B
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Table 3 Analysis of Substrate proportion and control released fertilizer loading on container seedling nutrition use of the three families

KHR M w4/ (mg-g) w g/ (mg-g™) m i/ (mg-Hk™) m g/ (mg-Fk™) HA 455U g BRI 46 B/g
3245 S, 9.67 + 1.26 ab 2.20 + 0.29 16.83 £ 2.10 ¢ 3.87 £0.87d 1.47 £ 0.30 def 7.56 = 1.03 ef
S|k, 842 +0.80 b 2.07 £ 0.11 18.93 £ 0.32 abc  4.68 + 0.44 bed 2.15 £ 0.46 bed 10.05 £ 1.69 bed
Sk, 9.08 £ 1.13 ab 2.32 £ 0.25 26.77 £ 8.14 a 6.85 + 2.10 ab 2.49 + 0.40 be 11.09 + 1.54 ab
Sk, 1049 £ 0.23 a 244 +0.18 1589 £ 1.17 ¢ 372 £0.53d 1.15 £ 0.16 f 581 +£027f
Sk, 8.59 + 0.88 b 2.07 = 0.30 19.57 £ 2.77 abc ~ 4.73 + 0.88 bed 2.11 £ 0.17 bed 10.10 £ 0.77 bed
Sk 841 +£043 b 2.25 +0.19 24.86 + 2.98 ab 6.66 + 1.03 abc 2.68 £ 0.21 ab 12.38 £ 0.58 a
S;F 9.20 = 1.13 ab 2.09 = 0.05 1437 £ 1.10 ¢ 328 £021d 1.38 £ 0.21 ef 7.70 £ 0.64 ef
SsF, 834 +0.14 b 2.24 +0.17 18.42 + 2.99 be 4.96 + 1.08 bed 2.09 = 0.41 bed 8.88 + 0.94 cde
S;F 7.96 £ 1.36 b 2.34 +0.17 26.30 £ 5.76 a 7.72 + 0.99 a 326 £ 046 a 1232 £ 1.74 a
S, 8.98 + 0.86 ab 2.18 £ 0.18 17.89 + 3.37 be 4.38 £ 1.03 cd 1.82 + 0.44 cde 8.64 + 1.40 de
S, 850 +039b 1.97 + 0.18 20.25 £ 2.26 abc  4.70 =+ 0.58 bed 2.16 £ 0.17 bed 10.98 + 1.24 abe
SiF3 875 +0.78 b 2.17 £ 0.55 19.19 £ 7.30 abc ~ 4.95 + 2.83 bed 2.00 = 0.59 cde 9.01 = 0.55 bede
F 1.842 0.855 2.866* 3.434%* 7.849%* 9.257%%*
355 F 10.05 £ 1.97 a 2.20 = 0.22 1722 £ 143 b 3.82+035b 152+ 046 b 781 +£197b
F, 9.23 + 143 ab 2.26 + 0.33 21.74 £ 449 a 5.30 £+ 098 a 2.11 £ 0.36 a 10.04 £ 1.58 a
Fs 854 +098 b 2.24 +0.22 20.72 + 3.66 a 549 + 121 a 2.38 + 047 a 10.30 £ 1.31 a
F 3.015 0.13 5.684%% 11.837%* 12.499%* 8.342%*
365 F 9.13 + 1.04 2.00 £ 0.16 b 1597 £3.10 b 3.50 £ 0.58 ¢ 1.60 + 0.33 ¢ 858 + 143 b
F, 8.85 = 0.89 220 +022a 18.51 £3.73 b 4.62 £ 1.02b 191 £028 b 8.90 + 1.00 b
Fs 8.61 = 0.74 223 +0.12 a 21.61 £4.01 a 5.59 + 091 a 2.354248 10.15 £ 1.19 a
F 1.016 6.435%%* 7.204%* 17.903%* 15.722%* 5.559%%*

BT FOR A7 XA N TR AR AE A5 L 0.01 K 355 % R 7 XA NI AR AE A5 B2 0.05 /K i35

x4
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Table 4 Two factors analysis of family and control released fertilizer loading on container seedling growth and nutrition use

SNR ] Mot EEL7/h Y Aot Wit RPN SRR RATE R BRI 2L
KR 43.343%% 4.812% 2.088 1.285 1.941 1.558 1.332 0.619 0.472
RN 62.766%*  55.353%*%  57.813%F  21.557*%F  40.077%*  7.846%* 1.796 47.169%%* 29.817%%*
K AR 1.555 1.254 2.347 2273 1.872 0.914 2.051 1.101 2.843%

BEWT . IR R T 00 A A5 AR A ELAR BE 0.01 K- S35 5 * FOR RT3 KN 4 bR 1F AR 5 0.05 /KP4
SRR O SN SRS S
3 kGt

ABEFEEER R - P R FC H X S R 3 S5 A A I B RV W AU FH ) S M 14 A e 2 o AR
FORIET CAIFE S i, AL BUS A RBL HE [V (R JR )1V (858 )=6:4 ]! 2225 15 AL BT
o, SRR FETTAC LU A i AR R 22 S/, R ITILIC e 3 B PN B TR KB S R e S B0 L. AR
77 A S AR A B A RO, AT E—E Sl BB N, A5 RO AR AR S PR A T R I

PERNL R A A AR R EBIR R UR, OB FH B MR 2 A B R R, R TR WA A R AR )
AR RWIFE 3 DR AR R K IR0 W 25 32 PR AT ek A 52, o 28 o 1) 6 o 2 %
BA RIS DU Rk . g 3.5 kg-m™ I, 48 50 R A RN TR SR 4 RO ik e R, 36
5 SR BRI ST ORI B0 3 O T A 8, {3 32 70 35 S R AT NEG 3.5 1 2.5 kg-m™ 4k
BRZERARE, PrUk, iEEEAERE— BN, MmN 55 8EE . ik, BRXRER
VAR W CRE A 2 A A AL, S [ 3 A SR 5 AR 1 A A X B A P A [ o 1

e JITE L AR 2 R 2B 2 e 1 o 5 B W S AN OIS, G SR A IS S A T
AT, AR SE A 28 A 1 10 2 5 I EU R R NS N 28 AR AT AR 22 S, 32 SR R AR I
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BEARKR BV 35 M1 36 S X R A mi MAH S, B RWER] T RASE ROV 9 85 1k . LT b, B
T 32 55 AR A v A I 2 B R T C L AN R A i . G 25 Xy, BEBRRC L LAY A e AR AR T
H 55, FERALAN R 3.5 kg m™ FIBEFTAC LY A4 s AR RR Ly 6:4, FEBEAC a8t 3.5 keg-m™ 1A £
BB s AR HE FRC LY Y, 35 M1 36 55 R Hf Gl B IL A 2, 70902 2.5 F1 3.5 kg-m™.
FAMBERNEZ AT, SRR EG 8 A A e B 5 225, IRl e 5 HARM AR K 1
PRIE BRIV ] e 5 S A R AR O Sl RE OO, AR AR K A 8 A N R T A S R RN
SR, ABFFEETRER . 3 D HEREG I RALEL R TR RSN 38 BOZ PR 14 s Al RE B R A
i gor v YA RO 2 T AR SR o A O, s AL O AR R A A KA I A I IR BRI R W
B Y3 JTOSR 0 A3 B RSP X 0 B A R R ORE R
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