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Schima superba and Acacia cincinnata
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Abstract: [Objective] To study the effects of nitrogen deposition on seed germination of different trees in order to provide
reference for forest management in southern China. [Method] Schima Superba and Acacia cincinnata were used as test materials. In
laboratory experiments, 2,6,12 g/L nitrate nitrogen (KNO3), ammonium nitrogen ((NH,),SO4) and mixed nitrogen (NHsNO3) were
selected for nitrogen sedimentation simulation test. Distilled water was used as control (CK). The germination rate, relative germination
rate, germination index, vitality index and germination inhibition rate of the seeds of Schima superba and Acacia cincinnata were
determined. On this basis, principal component analysis was used to comprehensively evaluate the effects of different treatments on
seed germination. [Result] With the increase of nitrate nitrogen (KNO3), ammonium nitrogen ((NH4),SO4) and mixed nitrogen
(NH4NO3), the germination rate and germination index of Schima superba and Acacia cincinnata seeds showed a downward trend,
showing a phenomenon of "low promotion and high inhibition", while the germination inhibition rate was generally improved. Under
the same nitrogen source, the promoting effects of different mass concentrations on seed germination of Schima superba and Acacia
cincinnata were 2 g/>6 g/I>>12 g/L. Under the same mass concentration, the seed germination of Schima superba and Acacia
cincinnata was best promoted when nitrogen source was (NH4),SO,.The results of principal component analysis showed that one
principal component (germination rate) of Schima superba and two principal components (germination rate and germination index) of
Acacia cincinnata were selected for comprehensive ranking. The comprehensive ranking of seeds of Schima superba and Acacia
cincinnata seeds in each treatment was 2 g/L. (NH,),SO4. [Conclusion] When the mass concentration was 2—12 g/L, the effects of
three nitrogen sources on seed germination of the two species were different, but the most suitable treatment for seed germination of
Schima superba and Acacia cincinnata was 2 g/L (NH4),SOs.
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FHANTSAFEFE (EH-2900) #HATRT-H5 56, 2020 4F 10 H ¥ Lk AR RIS A B AT 5 /L
o B R R VA VR A TV B AT R B AR R DL, i KB N BRI A T, A E AR A T E T A
KR 24 h, HUH PR AT FHIE4ER TR H K 2> . B 50 Rifh 1, BFHIEIRAEE A 12 cm H4aiE w2
JEAC B EE R, DN 5 mL ANE IR A AR, YRR R AWK, RECESE 25°C.
JAYAN 12 h/12 hy 2 SAXHE Y 95% N TAMEFE AT R 77 7RG 7RI G 2 d SE 4k 1 Jkgat, H
BN ACERFR T PR AR FEIEFE B o BERVEAE e SFh T R SO, B REJEIES: 3 d WA HILH
REIFhF, b EE, FHorb AR F1E A AP 7 R 2R S5 R [R] 43 58 32 At 15 do 1056 58 Bl fa I e /A R
FFIOMAR B, FE S DL K e br:

R FR(GP)=R M T Hu MR Fh 7 5 $0<100%. ;

AEXT K R 3 (RGP)=Ab B K 2R 4 / KRB K 27 £10<100%;

KEEFRHIN(GI) = Y Gy/Dy;

EJTEH(VI) =GIxS;

RN R= (WHRH R F R — AR ZFEF) IR KR 2 3 <100%
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BRI S H AP 2 A 22 S B M (P<0.05) , TR R AIE RS H] . AP TR ZFER FXR L
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BT 1 RO, AN [R) 28 28 G 0o A Ay 14 AR SE M1 R R Fe 1) s i S 3 o R ) 260U [R) — o Bk FE Ah P
T, B I AR BRI R 2RI R T R AT

FEARS T,  HERR SR 2~12 g/L b, BEE R EIRFERII I, 3 PR A B A1 IR 2F 645 5. 3%
BAAG . 3 FhEUE T, BRI IR A RN, (NH4)2S04 AL FD T & 28 5 5 25w T HAh &R . 258 32d 1
B, 9 NEIRAEH, HAH 2 g/L (NH4)2SO4 b BEM - ) & ZF 350 CK (32.00%) #e i 1 10%, HAth Z0H
AEFRI R 5F R B KT CK (P<0.05) , BB 2 /L (NH4)2S04 7] LLA R HEA G R 785 & (B 1-A)

AHFFMEL R I, (EHEFME T, BT 12 g/L NHiNOs A B R 145 5 RA TR K 24, HARMFER T
3d E¥WCE R, £ 1SdHRERE, CK IRZEFRN 40.50%, 2 g/LKNO; + (NH4)2S04. NHsNO3 AL EE 1]
REFEFE CK 2R T 13%, 25%, 25.5%; 12 g/LKNOs + (NH4)2SO0s. NH4NOg 4L FE 1) K 25 0] B A% T
CK. MBEEREIRER 2~12 g/L B, BEERERERIEM, 3 PRI R 71k R K, HpY
RIEFEIRE N 2 /L I, PP RERY R, H 2 g/L (NH)2S04 Fl NHiNOs AL BEF T I K ZEH B = T
2 gLKNOz #bFH . 18] 2 /L KNO3z + (NH4)2S04. NH4NO3 1] LA R k25 S A R i #5 &% (B 1-B)
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TEIRF
Different lowercase letters on the upper column indicate significant differences between different mass concentrations of the same nitrogen source (P< 0.05),
while different uppercase letters indicate significant differences between different nitrogen sources at the same mass concentration (P< 0.05).
The same below
1 3MEIERARS (A FEFAE (B P KRR
Fig.1 Effects of three nitrogen sources on germination rate of Schima superba (A) and Acacia cincinnata (B) seeds
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2~6 g/L (NH4)2SO4 A BT (AN K ZF ) m T CK, HZE R AR BEKF (B 2-A)

FEG A, BRI TEIR Y 2~12 g/L I, BEAE BRI, KNOg AbHU A A 2F 3
BIWY R PR,  (NH4)2SO4 AEBE A5 HIARXS A 2F AR TS, NHaNO3 &b FRFH 5~ AR A 2F 2 S PR S T
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Fig.2 Effects of three nitrogen sources on the relative germination rate of Schima superba (A) and Acacia cincinnata (B) seeds
2.3 RIUEURBEXN ARSI R BM T L Fia a0

HIET 3 AT L, AN]SR SO0 AT A1 S A B A1 R HR e B i o 5 A [R) 005 ] — B vk Ak
N, B IAH AT B AR BOY B B R TR AT

FEART Y, HRIEREIRE A 2~12 g/L I, BEHBEIREZRGIN, 3 FEUR A B 5 HR ZF TR 88 2
FRCHZB WA T 00 3 RIS, HEIESTEIREAHF, (NHg)2S04 KRR A 28 Fa W] it v T34
fih 2 FEIR. PrALLEH, HA 2 g/L (NHg) SO AbBEAN T HUR ZFFEHUR T CK,  HAt AR B 05 2F 4 4
FHICT CK (P<0.05) , Yt HILEAH A AR ZETE] R 2 g/L (NHa)2SOa fiE 32 A7 51 A A BOR B4 (18] 3-A) &

FEEFEM B, HRIEPTRIREEN 2~12 /L I, A& BRI EEAEIN, 3 oAb B M 1 A 28 4R 4L
B, e BRI WAy 2 /L I, 3 MR AR R AT RO TR B R s, HUTRE T CK, A
VIR N 12 /LI, 3 FRIRACH R B3 R 28 F 508 CK 70 0 R B 10%, 19%, 24%, Uil 3 Fha
PRI LY 2 /L ] A Rt S B 7 B0RA A, (H BRIy 12 /L I 03I H 9 8 1) 4
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Fig.3 Effects of three nitrogen sources on seed germination index of Schima superba (A) and Acacia cincinnata (B) seeds
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— BRI, RS A B R BB AR T I

FEARSGH, MBI PTRIKEEN 2~12 g/L I, BEH BRI EZAIIGIN, 3 FhEUE AL BLA 7 103 o fa 805 2
T, HBRZFRT CK (P<0.05) , HARIREIRET 2 g/L i, 3 AL BE M 535 )45 ity
fieids H 2 @/L (NHa)2SO4 AR 1135 /3 15 KW 5k 15 T+ 2 /L KNO3 A1 2 ¢/ NHANOg 20 B ;4 505 Bk
%?ﬂjljz g% I, 3 AU Ak AT 5 (3 0 4R B0 B3 AR HLBWEIE T 0, 15 B U AR Aar ot A3 F- 2%

w71 (E4-A)

FEG A, BRETTEIREE Y 2~12 gL I, FEAE BRI, 3 Fp R A3 Fh 7% o 1a 5%
B TEE T RAGES, Hrh R 12 ¢/L (NH4)2S04 1 NHNO3 AL B3 11454 T CK, #i# 12 g/L
(NH4)2SO4 A1 NH4NO3 1] LA 1 5 32 A1 B A T IRAR I A2 (181 4-B)

A B 0.16 1
35

Aa Aa Aa 0.14 -

% 0.124

= E = 0.104

= — 32 0.08
B =] B
W — WI

= = = 0.06 4

=Cb cp Bb
T s -
(NH,),S0, NH,NO, KNO, (NH,),S0,
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K4 3FMEIEXRIARS (A FIEEERE (BD) Fh 1% 4R B somi
Fig.4 Effects of three nitrogen sources on seed vigor index of Schima superba (A) and Acacia cincinnata (B) seeds

2.5 EH R AR BT RIS 0B F & ZFHIHI =200

HE 5 T, MRIEPTEI DY 2~12 g/L I, 3 FgilsiAL BEAAT A0 6 SEAH M3~ A 2 ) 22 R B
12 g/1>6 g/1>2 g/, HARMFIF K G40 R AR T B I BT

B S B w A, FEARMF, MEFREIRE N 2~12 g/L i, 3 IR AL AT 7 (1 K 2 ) 2 5 B 2
EIRIZ R m g, Jrh 2 o/L (NH)2SO4 A H ) R ZFE I 5 FA1%, O 31.25%; 1 12 g/L KNO3 Al NH4NOs
REERF) R ZE IR ey, N 96%. Uil 2 g/L (NHa):SO4 (e3P Tl A FIZCRIT &, 1T 12 g/L KNO3 A
NHNOs 1 R i W
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I 5 e wF, EEIAE A, BRETEIRE N 2~12 ¢/L I, 3 FhE AL AR5~ () A 28 4] 2 1y B
RIS TR AN, o 2 /L NHaNOg A2 R K 27 ] R IR, 04 62.96%; 12 ¢/L NH4NO; AL FE )
RGN B, N 82.72%. Uil 2 @/ LNHANO; fig B (2 BE 2 JeAf Al 7 (T, 12 ¢/L NH4NO; AL HE A

- - - “AKfifSchima superba &I M Acacia cincinnata
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g

a 804
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o

g 204

,é O (NH4)2SO4;

fol

T A NH,NO,

= 90
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Fig.5 Effects of three nitrogen sources on germination inhibition rate of Schima superba and Acacia cincinnata seeds

2. 6 1EHRUTIREXS AN TR 32 10 B0 7 5 & F2 00 A& 1 74

M ERS 7 Hrxt 2 ARRTASE TR IR AR IRAL A1 10 DNAEBHEAT 287, #05E 2045 130T
R (R D EoR, WTPARMHT, FTUHRE 1 AR, HRBTTHRE N 82.562%; X 153 B A7,
FIDASREL 2 AN E gy, HOrZ TR 38 73.007%8 21.420%, RATTRRE A 94.427%, RUIEALT
R 1 BRI E oy 1 AR R) 2 Bels e Bk J5IR A8 & 80% LA L HIfE ., IRl k3 DAL 32 iy
RARE LG 5 A Fabr e 2 PR (85 K RE DT

AT A5 B AR RIEALBE RS 6 A B AT K REJREATER & VP, DL 2 o0 xRS Ak
ERITT ZEDTHRFE OB, SR AR AT 32 70 15 0 MO B A AR SRR AT, W Z3 A1 i B, A5 HERIA Uy
B ¥5=0.82562Y1, Y4=0.73007Y1+0.21420Y2, HA Ys « Yy AARGBRABIARS . 5 I AR 71 K g
JIEEER 7T

HiIZ 2 W, FEARTRTH 10 MEFE, 2 o/L(NH4):S04 AFMLE 4135 Fem, kN CK H 6
g/L(NH4),SO4 4b P, 12 g/L KNO3 AbHE . 7E &I BRI T 10 NMEEEH, 2 g/ (NH4),S04 KBRS
By, kN 2 g/LNH4NOs 1 6 g/L (NHy),SO4 40 3], 12 g/LNH4NO; ZbF B AK «

R 1 ANRARFLEAT. HIEM BT RIOERDS I RIRMEE KT £
Table 1 The eigenvalues and variances of principal component analysis for seed germination of Schima superba and
Acacia cincinnata treated with different nitrogen sources

ah Al ES iy FFIE(E T ZE 5% B A%
Cultivars Principal ingredient Eigenvalue Percentage of variance Cumulative percentage
A 1 4.128 82.562 82.562
. 1 3.650 73.007 73.007
25 4 L
A 2 1.071 21.420 94.426

R 2 ARIRIFCEAS . BB TR ERD B NEREE
Table 2 Principal component scores and comprehensive scores of seed germination of Schima superba and Acacia
cincinnata treated with different nitrogen sources
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A 2754
i ] FROR R 1D M%ﬁyz)ﬁﬁ BAHHY) s
Cultivars Treatment The principal component The principal Composite scores Sequence
Y scores component Y, scores
CK 3.23 — 2.67 2
2 g/L KNO; 0.5 — 0.41 4
6 g/L KNOs —1.25 — —1.03 7
12 g/L KNO; —2.49 — —2.06 10
At 2 g/L (NH4),SO4 351 — 2.90 1
Schima superba 6 g/L (NH4),SO,4 0.66 — 0.54 3
12 g/L (NH4),SO4 —0.61 — —0.50 6
2 g/L NH4NO; —0.26 — —0.21 5
6 g/L NH4NO; —1.39 — —115 8
12 g/L NH4;NO3 —1.90 — —157 9
CK 0.01 0.49 0.11 6
2 g/L KNO; 113 0.37 0.90 4
6 g/L KNO; 0.38 —0.05 0.27 5
12 g/L KNO; —155 —2.08 —1.57 9
& AH 2 g/L (NH4),SO4 2.19 0.51 171 1
Acacia cincinnata 6 g/L (NH,),SO,4 131 0.27 1.01 3
12 g/L (NH4),SO4 —1.68 0.87 —1.04 8
2 g/L NH4NO; 215 0.19 1.61 2
6 g/L NH4NO; —0.08 —1.63 —04 7
12 g/L NH4;NO; —3.88 1.07 —26 10

FHER 2 db ], 78 [R AR S IRAS [R) 5T R B A B (P A for A3 AR JEAP - rh, AR SR B I 255 15990 B
R EIR LS KRR R IR AR N, ARA R LL(NH)2S04 AbFE I 25515 0 B, KNO;3
WIRIR 2, B IEM BRI FEZ AL, PANH.)2S04 201570 fe i, NHANO; AeEIR 2 o 5 XA L, A far
z*gi%mﬁiﬁ%i%E‘J%‘%%'ﬁ%%*ﬁfﬂﬂﬂ?%lﬂ, 25 ¢ AH L P A fap X6 0T B4R RO 52 B 5%, A i 5o 80T B B
R

30w

PRI 2 MR R FREORTE I 88 B2 F SR PPN P 7 R 2B 55 R L ol FE AN 4y v (T AR
FELEI TR, P12 28 0T DU SR E R T E IR, BoRf P IRt sk, KEFRils, i
JRTE A R AER22) o 2 2 i T DASE L b S B P2 R s S, HAE R BT I iR B LA RERE S,
REFFREE R, PP e, SZIAEER AR . VS i fR AR PP R IF IR R AR K B SR A R, VT
WHFER R AR, ZIEbREE, VLR R E R, KRR K,

TERUTFE WA R P22 X BOT R I A FE fgma S0, AR5, AR A Fl 4 EAH O T 200 B
IR 2 AR 2. MR BRI E N 2~12 gL i, BEEFRERENTA S, 3 Fh IR AR B AT 463
BRI KRS TR, AR & NGRS RE, UREIRE RN 2gL I, 3
SR A At 17 % AR E V) 22 30 (NH4)2S04>KNO3>NHNO3, % 345 3% AH A7 1 &% B0 1 FH AR vk
N (NH4)2S0,>NH4;NO;>KNO3; M BEIRE N 6 gL I, 3 Fh & I8 5k A S Rl 1 85 & 1042 HEAE AR A
(NH4)2804>KNO3>NH4NO3, %45 AH BA 7 PR #EE F AR U (NH,)2S04>KNO3s>NH4NO3; Jli S £y 12
/L I, 3 MR A ar M1 1 R PR 1R B AR X309 (NH4)2SO4>NH4NO3>KNO3, % 45 S AH 7 1 {2
BEE K I (NH4)2S04>KNO3s>NHINOs o MEEETF5KE , M BIRAH RN, HAS [F] 5 53 P X AAar 1 45 3%
FH BP0 R R HEAE FH YR 2 g/1L>6 g/L>12 g/l 45 LRTIR, i B A A4 SEAH R 1 R AR L 3 R
2 g/L (NH4)2S04.

ARBEFLT, WA BRI, 3 P EURA IR . & AR R R SE IR R BT, X5
i A LAV T BB o) Bl b 1 R PR T 45 SRR ABL, 2R B SURI,  T Bee tH R A% 3G m ih - E DA K R R SR
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FEARZKP AT e S 7K AL BE T Z0Ra R 7 R R A & BRI S B e R S B MRS, ERAERKTE
ARFRR EIA TR B, Ul BOE IR R AT RE 2 (R BEAE A AN T ROE A T BRI SR R HAh, K
RIS R o, IS ISR A RO Rl 7 5 28 A et E A, i B RS R AR st E s TR G2, X5
Matoor[??), Malagoli 27, XIFRYRSECS, H SR SERNKIHE TS5 A L. M) b #PE R L3 A R R
ARG T P LR 1 43 2E K AR A B B 1R i 2 U0, (LR AN A A 8L 3 3 ] o SRS I %o LA
AR NLENRTE, MFEERANMAGIC. MRHSEWITT, W OAR T 2 SRR 50T R0 1 g [ 2=
5t ARS8 AP 5 iR A A S B AR 24 B P& B SR I 2 %5

4 45 ®

3 PP RIEXS A AN JEAH A T R 2R 5. XS RFE RIFREL. 15 J1H8 BRI R 2F i 26 35 iH i
S . YRR BN 2~12 g/L B, B 3 FREUR T EIRE TS, AR G SEA AT R 5. R EFFREL
PIRR%, RIN “MRALEA” , WA EIRT S F—%I8 R, ASE BRI A A 3% S A R 15
KEMEHAERII N 2 g/L>6 g/1>12 g/L; [Fl—FREIKRET, 53HAh 2 FraEJstt, (NH)SOs AbEER fE B 2
PEEA AT FG JEA R A, R, 5@ B fof A IE A AP T B9 R AL BRI N 2 ¢/L(NH4)2S040 ASHF
T A AT AN 4 S AH 8 @& AL BIR AR B BEAT 1 A bese, A RDTRE H 28 I3 17 5 R A 0 B A fl 45 3
AP AL T 52, (H AR IR BIR L FF AN BE EAR S W 3t AT A6 SIEAH R TR R R, RS8R
FEHE IR RSG5

2 % 3T W
(11 5 #.2% BE 5,55 A FRIT R A L7 AR ME A R AR BRI (B2 [ 795 B R L K 22 22 4R (B 2R B
hi),2021,38(4):262-272.
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