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Effects of light and nitrogen on clonal reproduction characteristics and
biomass allocation of Dicranopteris dichotoma
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Abstract: [Objective] To study the effect of different light and nitrogen application on the clonal propagation
characteristics and biomass distribution of Dicranopteris dichotoma, aiming to provide a theoretical basis for
the development of monolayers of D. dichotoma. [Method] Three light intensities[light transmittance
35.96%(L,), 13.00%(L,) and 4.75% (L;)], and two nitrogen levels[nitrogen application (N;) and no nitrogen
application(Ny)Jwere set up in pot experiments. The effects of light intensity and nitrogen on clonal
reproduction characteristics and biomass allocation were analyzed. [Result] (1) Under the two nitrogen levels,
the number of rhizome buds in L, treatment was the highest. The number of clonal ramets of L; treatment was
significantly lower than that of L; and L, (P<<0.05). Nitrogen application significantly increased the number of

clonal ramets and buds of D. dichotoma under different shading conditions (P<<0.05), with an increase rate of
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124.7%(L,), 82.8%(L,) and 53.8%(L;) and 70.09%(L,), 125.7%(L,), 122.5%(L;), respectively. (2) Under the
two nitrogen levels, the height of clonal ramets increased significantly (P<<0.05) with the increase of shading
degree, and the length of leaves in L; shading condition was significantly higher than that in L; and L,
(P<<0.05), but there was no significant difference in leaf width (P>0.05). Under nitrogen application level, the
clonal ramet height of L, and L5 treatments increased significantly (P<<0.05), the leaf length in the L, treatment
increased significantly (P<<0.05), and the leaf length in L; treatment decreased significantly (P<<0.05). Both
plant height and leaf length in L, treatment did not increase significantly (P>0.05). (3) Under the two nitrogen
levels, the aboveground and underground biomass (dry weight) ratio and biomass allocation ratio of clonal
ramets in L3 treatment were significantly higher than those in L; and L, shading treatments (P<<0.05). The
rhizome distribution ratio was significantly lower than that of L; and L, (P<<0.05). The percentage of biomass
and leaf allocation of each shading treatment was significantly higher than that of rhizomes (P<<0.05), and
rhizomes were significantly higher than stems and fine roots (P<<0.05). [Conclusion] L, treatment is more
conducive to the formation of clonal ramets, and nitrogen application is conducive to the enhancement of clonal
reproduction capacity. Clonal ramets of L; treatment can adapt to low-light habitat by increasing plant height,
leaf length and biomass leaf allocation ratio. Regardless of the light intensity and nitrogen level, D. dichotoma
gives priority to ensuring the growth of feather leaves, followed by rhizomes. [Ch, 2 fig. 5 tab. 38 ref.]
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leaf; rhizome
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W BRI 0.6 g 2L, 3 g BRFREL [(NH,),S0,] 7 Hralidfs it T 200 mL 4k, ¥5)mi A #5483k
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Figure 1 Number of new ramets and rhizome buds under different treatments
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Figure 2 Height, leaf length and leaf width of the cloned ramets under different treatments
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76 Ly AR, HBEET L A Ly(P<0.05), L;. L, Fl Ly AYHIR ZE 65 ) 124 55 2% (P<<0.05).
FE Ly ALy AFER, A RREE ST AP B FANMR . ARRIREE L 25 SRR /I R B R SETH ) R R
TR, S TEARRZE APt B KA . Ly WISRBUOA AW N, #e Pk Bl KA . 3 FhalsbAb 3
T b b A 5 R R A T AR R 2 L R EI/IMKIR S Ly, Ly Ly, HfE K/ SR 2.66+0.11
1.36+0.06. 0.94+0.05, H2=RW3E (P<0.05), ULHARESE EOCFEEE M, HEH 2N EIOCE Y
B By, Hrp xR pg R TS, BRI, I 2RO E TR R T
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Table 1  Fresh weight of each organ of D. dichotoma under different treatments

AR Ot Pit/g /g HARZE /e /g HUEWROMEERTR/g M NI/ M AU T B
L, 7.47+£0.62d 2.36+0.09c  8.58+0.12d 1.85+0.09 d 9.84+0.69 cd 10.43+0.22d 0.94+0.05 d
N L, 17.03+1.26c¢ 3.41+£0.09b 11.97+0.28b 3.03+£0.02 ¢ 20.45+1.29b 15.00+£0.30 b 1.36+0.06 ¢
L 6.86+0.46d 2.42+0.12c¢  2.06+0.05f 1.41+0.03 ¢ 9.28+0.56 d 3.47+£0.07 £ 2.66+0.11 a
Ly 19.58+0.71b 5.03+0.23a 14.47+0.15a 9.5840.28 a 24.61+0.56 a 24.04+0.36 a 1.03+£0.03 d
N; L, 21.86+0.88a 3.73£0.23b 10.54+0.18 ¢ 3.68+0.11b 25.59+1.07 a 14.22+0.10 ¢ 1.80+0.09 b
L 8.80+0.25d 3.37+0.10b  7.38+0.20e 1.48+0.02 de 12.17+0.21 ¢ 8.86+0.23 ¢ 1.38+0.06 ¢

Ui : B R TR 7R [ — A B AN R A BRI 22 52 12 35 (P<<0.05)

Ny ACETR, ro3Eh b Ao 5T i A= i i 3 K (P<<0.05),  Hb R HB i AR M iR L, 3 AR
Hh (P<<0.05), HAR¥EERIN (P<0.05), L, T ot i A 47 i A R AR 32 22 A T AR ZE G i it 2B 9
SRR, A EOCREE RIE R, IR HRZE . 25| Pt A 0 AR LI R I e TS B TR
B, IR R K

MR 20 H. 7E Ny KB, B4 TR Ly #ad L F1 L, 46, P HOIRZEAIZHAR LA Kb |-
oy S5 T ER 0 T R LA Ly Sk, R i RSy . AR Ny KSR, SRR 25 AR
FAHAR LA K M b33 50 5 1R 38 0 i 2 E i T i AR B/MEIR W Ly L Ly Ly, HAS[F A B R) 2 5 3
(P<<0.05), L; Ml L, i 3855 4 3582 HU(E B 351 (P<<0.05), L; BEIMEZERARE (P>0.05), T



78 RN/ NI NI e 14 20214E2 A 20 H
x2 FAELEBETEEEKRERETRE
Table 2 Dry weight of each organ of D. dichotoma under different treatments
AE LK Pnt/g /g HARZE/g /g BT R MURERNT B g b BT T
L, 3.5340.05d 1.25+0.00d 3.04+0.00d 1.08+0.03 ¢ 4.78+0.05 d 4.1240.02 ¢ 1.16£0.01 d
N L, 6.77£0.35¢ 1.60+£0.06 ¢  4.33+0.15b 1.53+0.06 ¢ 8.37+0.29 ¢ 5.85+0.10 b 1.43+0.06 ¢
| 5.95+0.39 ¢ 2.01£0.06b 1.91+0.11e¢ 1.11+0.05¢ 7.97+0.45 ¢ 3.03+0.07 d 2.63+0.11 a
L; 12.82+0.22a 3.11+0.10a 5.09£0.05a 2.70+0.04 a 15.93+0.20 a 7.80+£0.04 a 2.04+0.02 b
N, L, 9.33+0.42b 2.04+£0.04b 3.96+0.14c 1.84+0.07 b 11.37+0.42 b 5.80+0.17 b 1.97+0.09 b
L, 6.54+0.15¢ 1.5940.04c 1.92+0.04e¢ 1.284+0.02d 8.13+0.12 ¢ 3.20+0.05d 2.54+0.07 a
Y. RIBIA R TR FR 7] — 4% B AN R AL B R] 25 55 6.3 (P<<0.05)
WHASE, CHEERSSEEYE TRESIK R3 RBMESNEELKNESHY FEME

ZMEo

Table 3 F-value and significance analysis of light intensity and

E%$5ﬁ ], %ﬂii%iﬁﬂﬂ?i%
i, Ho B ORI A Y T, NS
DIRRIRZE & AR .

nitrogen level on each parameter of D. dichotoma

280 G HR AHE IR FE

24 XB AEURABxARENEEREL AR - 55 o .

J. . . .
N HEERUARENES BRI 2R 513.0%%%  1267.6%%%  104.0%%*
F3HEV. ORI, AEUMLEEAR IS G 29 N

JoT e R T B AR ) A e A A B R DG BRI ik 1.0 0.8 18

Xof ZE 6 5T S0 TR B i AR (P<<0.05), HARGE w58 0.0 0.1 0.4
H ik B K (P<0.01), JEIEAIE IR E AT —— Sees 35w —
TPRRECA WA (P<0.05), XIHRERARBEY  wppn . .
M (P<<0.001); ZUZ A MRECRIRR = I 25 ) (P> MR 2 08 316.8%FF 7374 g7 g
0.05); ZFFER/NZIEIR | AR ML HAEH K AR i i 197 4% 257 kR ]95 gkkk
500 (P<<0.001); JGIR . B E M HAZHAE X H b3 ITTERR 46 1wek 9.4+
SRR IR 5 SERARA B R (P>0.05), HFHAM BT 43440 3624%kx 685w
25 FRXBHARRGTEESEEAAERE i rmu e o 3ggees
MESEHNEWL TR 33.0%%% 60.8%%F  6gTERE
HI 3 4 AT . AFEDGRF AR AL T 1345 8 LR T ot 115, 1%+ 18.9+* 30,254+
BEKEAR Ny KR, H 3R F2s & K e QAR 46.6¥%%  106.7¥FF  47.8%%*
e L, 5ok, Ly &y, HBE/NTF L, F1Ly(P<<0.05); o b3 26.9%%  [38.0%%* 61,145+
H T EB o AR ZE AR R AR R B Ly W R T MRS 223406 103.2%k%  90.0%x

L. Ly(P<0.05). N; 5 No#ftt, b EA8E & BEB: *P<0.05; **P<0.01; ***P<0.001

KB Ly B & THE A (P<<0.05), H A AH ik
i HORZESKEBRM AL, L, AR EE (P>0.05), Ly & TFE (P<0.05); IR S/KERMAN
L, T #F24k, L, BEFFE (P<0.05), L, BEFK (P<0.05).

R4 FAREVETEEZRESKE

Table 4 Moisture content of each organ of D. dichotoma under different treatments

AR b/ Pk /% 5B KR/ % HRARZE B K /% IR &K /%
L, 51.58+0.04 b 47.01+0.02 ab 64.49+0.01 b 41.24+0.03 ¢

No L, 60.00+0.01 a 52.39+0.03 a 63.74+0.02 b 49.59+0.02 b
L, 13.0840.03 ¢ 16.30+0.02 d 7.33+0.04 ¢ 20.89+0.04 d

L, 34.35+0.01 ¢ 37.55£0.03 ¢ 64.76+0.01 b 71.61£0.01 a

N L, 57.35+0.00 ab 44.58+0.03 be 62.46+0.01 b 49.98+0.02 b
L, 25.53£0.01 d 52.8240.02 a 73.89+0.01 a 13.54+0.00 ¢

VLB B[R S RERR [R]— 28 B A [ A 3 A 22 5 5 35(P<<0.05)
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FH2e 5 AT No KSR, Ly AbBAG PRI F 25 AR Wi o e He ) 383 T Ly . L, 203 (P<<0.05), 1H
HORZE AR T A Be F B i 5 KT Ly . Ly(P<<0.05).

N, 5 No M, 45 3 Ab B B A 4 4 e H 9 S 25 16 0 s 2549 0 B L BB Ly o 3 PRI AT
(P<0.05), HAHARRZE (P>0.05); L. L, BT AURZE A Wyt 40 I o i) i AR (P<<0.05), 2
RT3 4E (P>0.05), Ls HRZEAE Y& 2 Bl o 49 8 3 A8 fk (P> 0.05), 4iAR &3 T+ (P<<0.05).
[Fl—AbBEF, &4 E WA YT i 0 e L R B0 P it 3 i TARRZE (P<<0.05), HULRZERZE ST
ZERYIAR (P<<0.05).

x5 AELEBETEEZRREEVESETELH

Table 5 Biomass distribution ratio of each organ of D. dichotoma under different treatments

AR TR -G e LA/ % 253 e /% HARZES B LL A1/ % AIRR P IE LA/ %
L, 39.69+0.00 dA 14.00+0.00 bC 34.20+0.00 aB 12.12+0.00 aD

No L, 47.48+0.02 cA 11.29+0.01 cC 30.44+0.01 bB 10.79+0.01 abC
Ly 54.00+0.01 bA 18.37+0.00 aB 17.36+0.00 dB 10.310.01 cC

L, 54.00+0.00 bA 13.13+0.00 bC 21.47+0.00 cB 11.40:0.00 abD

N, L, 54.2740.01 bA 11.92:0.00 cC 23.1240.01 cB 10.70£0.00 abC

Ly 57.71x0.01 aA 14.01£0.00 bC 17.000.00 dB 11.30:£0.00 abD

VLI R[E/ING FREFR A2 B T AR Wi Bl B BIFE AN TR b B ) 25 52 18 38 (P<<0.05); RIFEKS FHERR Fl— B F 448 B T4 0
Sy e LA 25 5 i 3 (P<<0.05)

3 3t
30 ABRMARELENTERELEENMESERNZ N

GEVR S S A A i A AR RS A B A, SRR, SRR RE RS T2 il S KT TR
VR, T AR IAYE | AT A SR, R R B IR B 2 AR B T s ek kAN AR BT, S
FES A B P BOE TR B C, N ST R R AR AR, TERE SRR I B BB UL S B T AT
Vit v e B RE /1Y, WSO RO IR T OC e R E B ZEE, SRS A ULE T e A (Y A T e
PER ARG, o R R IR < G R P B T B AR AT B3 R R (P<<0.05), SN B B o ik G B Y
M, SRR R ROGIE < R R SRR ZEEA A A 0 5 IR (P<<0.001). T B G R R i 2 3 5 e o e
W EBERNZE, LRELBEREAR, BEWENESNRY SN EEE AR, BARER N
Ly Kb PR A ST bR B /N T Ly Ly(P<<0.05), Jiti 0 35 42 1 4% 80 6 A B A 2 bR (P<<0.05), {H
80 B9 S AR BRGNS R AR AR SR A B 'R B 14 1 I S AR (P<<0.05). FRHHRE
S (Ly) FYETEIEA N, FE—E FEJE_FAME] T 5o R R IG5 A R 2822 K-

REMALE— BB L3S RECR 2T, (ARt 2 & R RS2 G R rsg B
SRR P T R SRR AR, X 2 KT B4R vt RUZEE B E IR EREE (L) FARIS W ER . A ST A B
TR RSP T, MR SR TR AR A R SRR A IE . REFE R
IR R, v T 1) B AR InRR IR R TR, SRR E 2R AR ST RE, BEsR XL T
JRISEGrRE 127 AR, U . P B AR B (R 0 B E RN (P<<0.05), X FIESARL
LPRER T T I 556 0 A AR TR G
32 AEMERELENTEZESHKSKENFIMD

YR &K SRR E I RE B UIMI G ARsed, F—REKETF, L, AF g3
P K B T HAR AN (P<<0.05), UEHH L, b3 R IO ISR IE R, oA A T
HATEWIR A L Ly AR R A AHAR &K i i T HAL AL BE (P<<0.05), 1A Ly Ab3R 3% - 58K 4y
IR RE TI#R A L Ly Al Lye WEZUALFE S50 Ly AbBE R A 20RO a , MR R MOKAE ) FRE, [FIRHR
REEAAIG SR, OB Ly PR T, 0 R T 20 FEARR 25 0 A 1 DS BIORE 5 8 43 Wk 30 e S I 0 U A 85
(7T BE
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33 XBRMARLENTERESKREYES BT

A Wi S IO Jr SR AE )38 I R I — PP AR AR, ARG B AR RR A D RE A AT BRI Y
R, A0 S T AR TE A A e R X PS5 % i g KA A R Tt A T SR S AR e A 4 B B (optimal
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i, (HRRI L e A 1B & L AR EDS . AT A . HUIRZEE SO A Y LR Trientail europaea
HRZE A Wy i o3 e B 3 R 3 I m e, i AR =482 Bolboschoenus planiculmis BB &I : 2R
SR IR IR LA AT B PR R NP ASBIFGE U A 3« it 2R T s i s FEARR ZE A W it o e R R AIG, T g
AR EEBCE AR T AR R IR S A RE, BARTRD & A A A R E R AR R A K
AR — L IRE .

4 b

i bprd, R LUTE5E . OCMUZ R S bR A R, Ly AR BT 20 i Hh A2
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