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Growth and N accumulation in seedlings of Cunninghamia lanceolata

clones with N exponential fertilization
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Abstract: High quality cloned seedlings of Chinese fir (Cunninghamia lanceolata), a fast-growing China-spe-
cific plant species dominant in south China, play an important role in Chinese fir forestation. To understand the
effects of N exponential fertilization on seedling growth and nutrient content of Chinese fir, pot experiments
were conducted in a greenhouse. One-year-old cloned seedlings were used with five N treatments per seedling
including no fertilizer (ck) (0 g), conventional fertilization (CF) (0.5 g), and exponential fertilizations of EF1
(0.5 g), EF2 (1.0 g), and EF3 (2.0 g). Replications N fertilization was conducted 20 times at 10 d intervals.
Height, ground diameter, biomass, and N absorption were measured after seedling growth. Analyses included
state the sampling method and size. Results showed that fertilization of Chinese fir clones significantly promoted
seedling height, ground diameter, and biomass (P<<0.05) with the EF2 treatment being optimal having the
highest values of 59.0 em for height, 6.0 mm for diameter(P<<0.05). N concentration and N content in different
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organs were leaves > roots > stems. Compared with ck, for conventional fertilization groups the N concentra-
tion increased in roots 39.6%, stems 16.6%, and leaves 41.1% with N content increasing 90.5% in roots,
119.5% in stems, and 267.2% in leaves; and for exponential fertilization groups the N concentration increased
22.6% —81.4% in roots, 27.3% —152.6% in stems, and 73.6% —135.5% in leaves with N content increasing
70.8%—-138.8% in roots, 145.7%-355.8% in stems, and 347.6%-561.7% in leaves. Thus, N application rate
had strong effect on growth of Chinese fir with the best method for cultivating Chinese fir cloned seedlings,
considering seedling growth, N concentration, and N accumulation, being exponential N of 1 g-seedling™. [Ch,
3 fig. 2 tab. 19 ref.]
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Figure 1 Different treatments of fertilization Figure 2 Plant height and ground diameter of Chinese fir

under different fertilization treatments

2.2 7[R A Ab 38 Xt A2 K & B AR D B RO RS0

W 1 PR AFALBR A Py i Oy 10.14~14.13 mg- BR™, 225 IFF A 3E (P>0.05) . 4 /it AE 4k 2L
25 MR RRAE ) S XA LG, BT 113.9%~166.9%, 158.0%~230.9%, 96.4%~128.9%, 353k
FKF(P<0.05); HAHEEOMIE EF2 A BRAYZE . MM bR R R, SR LS (CE)RTEL , 0o 4
i 12.2%, 27.1%, 13.9%.
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Table 1  Biomass of Chinese fir under different fertilization treatments
Jit NE Ak 3 M/ (g ) /(g ) /(g R ERR/ (g ¥
pOpils 10.14 + 2.84 a 533 +1.58Dhb 7.68 £2.11b 2315+ 640 b
WAL CF 13.84 £ 3.33 a 12.68 £ 1.92 a 19.99 + 4.79 a 46.51 £ 9.35 a
TRBUAE EF1 1413 £2.24 a 12.16 + 047 a 19.81 + 1.86 a 46.10 + 4.08 a
TR AU AL EF2 1335 £2.29 a 14.23 £ 3.61 a 2541 £299 a 5299 +8.85a
TR BURAL EF3 1274 £ 1.38 a 11.40 £ 3.16 a 2132 +282a 4545 £ 697 a

23 AEEERLENEZASERRENBIIRREESHNIIT

231 FRGRELENSZRS G RREoHGFHa WK 2 PR AFEEAEAE A2 AR L) it iy & 5 55
kR EF3(23.36 g-kg') >EF2(17.45 g-kg') >EF1(17.22 g-kg™) >CF(14.00 g-kg™) > %t 4 (9.92 g-
keg™) o B HUENE (CF) Ab B Hb X HR 55 41.1% 5 58Ut it EF 403 X B8 & 73.6%~135.5%, &% & 1 CF 4b
H, Hop EF3 4bF VB %5 T EF2 f EF1 ARFE (P<<0.05) . AR p 405 S 405k /Nl EF2(13.95 g-kg™) >
EF3(13.86 g-kg’1)>CF(10 73 g-kg) >EF1(9.43 g kg ) > %R (7.69 g-kg™), SXFHEAIEL, ML AE CF
b R TR A RO T 39.6% , HREUi AL EF ARSI N T 22.6%~81.4% , EF2 I EF3 b3 2% & T CF
il EF1 L};%(P<0.05) 25 b ST 4 ok /ol EF3(13.77 g kg™ ) >EF2(10.14 g-kg™) >EF1(6.94 g-
kg™)>CF(6.36 g-kg™) > XF IR (5.45 g-kg™) . SxFHEAH L, & B AE CF Ab 38 =25 ) S0 0 & 20 B0 > T
16.6%, 2554 53# (P>0.05), #5506 EF 4P hn T 27.3%~152.6% , ik 5] & % 1k K F (P<0.05)
FEEUENE EF 4030 5 255 T Ui AL CF AR ¥R (P<<0.05), #nT 9.1%~116.5%,

232 ARAZEELENSHARGEERRSTH Y0 AFRGCLHET, ZARICHERLE M AR R8N
} EF3(504.4 mg- #5™) >EF2(443.5 mg- ') >EF1(341.2 mg- %) >CF(279.8 mg- k™) > % 14 (76.2 mg-
BT, S AR IR (A) 2% e 2R B i KT (P<<0.05) . 55X BRAH LG, it A A 3 I 354 0 267.2%~561.7%
(P<0.05); Hrrb, $5¥0MENE EF 40 B0 F 3 #0060 AE CF 438 5 2 55 ) 10.9%~66.2% (P<0.05) . HA 1 2
R /NH EF2(186.2 mg-#) >EF3(176.5 mg- #™) >CF(148.6 mg- ¥k ) >EF1(133.17 mg- #™) > %t #d
(80.0 mg-#k™") . EXTHEAH LG, it AL A 3 A AR ZRURR 2 0 0 25 4G i T 70.8%~138.8% (P<<0.05), v, $5%K
fEHE EF2 A1 EF3 403 & 225 T8 AUkGEIE CF 43 (P<<0.05), 43l 25.3%, 18.8% ., ZEEA M EE K
/NJg EF3(156.5 mg- #") >EF2(144.3 mg- ") >EF1(84.3 mg- #™) >CF(75.3 mg- ") > %} I (34.33
mg-FE) . SR EG, ML FRI N T 119.5%~355.8%, 7% 53k 5 E MK (P<0.05) ., Horph s RO e
EF 203 5 % M AT CF 2L FEAH G, 40T 11.9%~107.7%, EF2 #1 EF3 &b 3 3 % & T CF 43 (P<<0.05),

x2 ARAKELEBEAYEARNRERRESBMNEARRE
Table 2 Nitrogen concentration and accumulation of Chinese fir under different fertilization treatments

RFR AR (g-keg™) AR/ (mg- )

Jit I Ak P

R ES - R £ it
PUPIE 7.69 = 0.26 ¢ 644 + 0.35 ¢ 992 +051d 7798 +2.67c 3433 + 1.88 ¢ 7622 £ 393 e
HHUEN CF 10.73 £ 0.27 b 594 +0.77 ¢ 14.00 + 027 ¢ 14857 +3.73 b 7534 +£9.72b 27984 +£539d
8 EUIE N EF1 9.43 +0.54 b 6.94 + 0.35 be 1722 £ 0.13 b 133.17+7.73 b 8433 +421 b  341.19 £ 2.67 ¢
8 Bt L EF2 1395 + 0.62 a 10.14 + 0.86 b 17.45 + 048 b 186.19 + 827 a 14431 £ 1223 a 44349 + 1232 b
FREUIE EF3 13.86 £ 0.35 a 13.77 £ 0.14 a 2131 £035a 17653 £+ 446 a 15649 + 1.54a 50435+ 747 a

24 AEBELEMNEZATERETRRENRIZI

3 Al AR A AL BT, A2 A TOE 2R &l i 45 B R SR G B R /NI SRR By >
W>25, ok GR RET &5 HBR/Nh EF3(60.2%) >EF1(61.1% ) >EF2(57.3%) > CF (55.5% ) > % i
(40.4%) , MR & HB /N g 3t HE (41.4%) > CF(29.5% ) >EF2(24.1%) >EF1(23.8%) >EF3(21.1%),
25 B BT LK/ EF3(18.7% ) >EF2 (18.6% ) > % i (18.2% ) >EF1(15.1%) >CF (15.0%) ,
ATLLA R E B i B i, B AUAT A AR P R R BT B, PR A R R
FIT e Ee ], fAZ A B 1 A BB SR e AR R RS, it SR 25 Y AR R R TC B 22 57
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{4 P A 43 T 7 B e U R R o S TR AR AL FEXT  Figure 3 Nitrogen accumulation and distribution of Chinese fir
AR A& A 2, 3580 10 & B 5 i A under different fertilization treatments
WG IR A Y EEEA TR, XRFE AR Z 0, Y2 KA F AP i (19 43 Be b DL 32 5 AR R I A
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