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Effect of Low Temperature on Germination Rate and

Seedling Emergence Rate of Oily Moringa Seeds
Zhang Jingmei

Yunnan Forestry Vocational and Technical College, Kunming

Abstract: In addition to adequate water and oxygen, seed germination requires the
proper temperature. Temperature is one of the basic conditions for seed germination
and seedling emergence. Too high or too low temperature will affect seed vitality
and cause poor germination and seedling emergence. Low temperature treatment on
many different between seed germination rate and germination rate has a significant
effect, with the loss of the processing temperature, seedling growth rate slows, then the
experiment by setting the different temperature treatment, exploring the temperature
of between seed germination rate and germination rate, the influence of looking for
suitable between wood seed germination rate and the best temperature is the highest
germination rate, promote the moringa quality cultivation, achieve the goal of fast-
growing fertility.
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BA( Moringa oleifera Lam ) AFRARI( Moringaceae ) ZAEAAHY) , HEFR LR |
eI, MIAET R, HABRK TR, AR S PRI Y 30%, Hrh
76 % AR TR , P HER A I LU ABOE Tl B (g R TR AR, AT AR B Tl fR A7
ANGEIR, At d, ARk B R S o i A 7 i AR, (R BOA
T R SRR IC T 2 I T, TV TFANL. TR TE. [ 1]
HET, BORMTER PR EAEE BAY, Ws] T ARZ Il ARl AR T 3EF T2
Tt , (HIRTESEPRRIA Y, BB EEANIIE | ARG —, PRop - A i 22
IRARBNHA F - RARIE, TUE I TR R R A R, (2]

1 HAMEES

DA AR S P 22T R 0 R PRKMI ARG MR}, TR AR A 7 i &
FIHE TR, A& 15 CLAF RSB AT A i A KA R 55 5 ~ 15°C
TN 4 ~ 8 d AR M8 b BRSO H B A A 2 5 m, i B 15°C LR
AR R ELRRLEIT AR, AN REFh . 25 R BORBI IR & 1 B0 i
25 ~ 28°C, WIARMIKS, FHEEINEWNT . KRR 75 % WA
30 s J5 FFH 0.1 % R AL 20 ming RN5E 25 45 77 3 0T R MS+0.5mg/L
6-BA 5 MS+0.1 mg/L. 6-BA+0.01 mg/L NAA; TEANGE 25 5 S 48 5 [ Bl % [+
—BEFREL, BIZE MS+0.1 mg/L 6-BA+0.01 mg/L NAA B MS+0.5me/L 6-BA 35753
TR S A s RN E HE MRS R FR AL 1/2MS+0.5 mg/L IBA+0.1 mg/L
NAA; DUVER FEHEARSE, @7 T —EHARAZUEFRINER R,

2 #MRS5HE

21 M
PEIBHRE RO SR PRMI, F TR A4 EHOR A P B 0 E
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2.2 WWT5E

2.2.1 {RIR AL TN BRI 7 B & A1 H 8 =5 e

P kRt it . A RF T, 1000 500 2 3 R ERORH 12 h, BUBHEF
ZEHEEAET CRAF R ER) , BT AT, 20K E 5C. 107C,
15 CHATARRMRIRAL BERG AR5, 25°C A H R IR, MO 3ANER, BER
FEFP S0 KL, WAL (22 d) JRIHRE RS B B R FRECRIE T84,
g, WEHE S R IREE | SbfE, [ 3]

222$Hﬁmﬁﬁﬁmﬁﬂ*ﬁ¥ﬁkﬁmm%%m

B R FRJTEEAE 5°C . 10°C, ISCHIFRMN LI 4 d, 8 d, 4k
JEHER R 25 CEWR FFATA & ZEIREE, 25°C R E RN IR, AR EEEFR 50 R,
FAE 3K FERIE S Z RIFRIC SRR F 1 i AR SO0, R & LAFD T8
FUNBRIE, 8 AP T R A

2.3  HKIBNEVNE R RO

REHBIEFIT R I B R 21508 3 5 o W K 28 1R 5505 0
U RSY S (O NS o A a7 B Y i el VEL v G a2 A L v B = i L e
B E st X5 2018 4F 3 H 9 HIFER, MREFN S & K WIS i &
B0, BIRILEA (RIWE RSG50 ) DIt 22 d, &8RS 15 R L5, 5522
RGN R R

R = R EEIR 2R RR T R AL x 100%;

KRR = RHRFE EAFFE x 100% ;

REFHHE(GI) =X (G/D,) . G, HTESS t RWAKZFEL, D, AR KA

TR (VI) =GIx S,, S, NIFHREEE

B AR IR 25 o PR I s e, s R RO S IR | R o AR £ e
S

I EHE R Excel 2010 £ SPSS 23.0 #AF#E 74347
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3 ZR5H5MH

3.1 (RRAENRAFHELN LB

W 1R, BOKFTFAE 5°C. 10°C, 15°CHI 25°C 41 F & 2E R & 25
KRS E. 25CTH 8 dFFRA, BHAHABRM, KAFRFELIK 14%;
15 CAR IR AL BT BOR IR S0 b e 5 AR K G2, 7 B96 R 22 RIXIe 25 R,
15°CH 10CHEBE FAUE R KR, 5CEMFREFRN 0, RIRAFEXF 78 &
TRARAEZM UL 1, N T AT, BORFhFAE 25 C R A ZFES . K%, &
ZEREBOMTE A8 B0 3 v TR HE, WTE 5 ~ 15 °CIR BV I & 2E 3R
B 0 0, KRR ZFREOR B LT 25°CH xR,

3.1.1  AFEMRE AN SRR 75 & B3 W
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Ry
% o 25C
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Figure 1  Effects of Different Low Temperature Treatments on Moringa Seed

Germination
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3.1.2 FRMFIRIEMRERREE THZL
F 1 BAMTHEIERERERE THEL

Table 1 Changes of Germination Indexes of Moringa Seeds at Different

Temperatures
AbFR K (%) KR (%) KR LR
25°C (68.00£0.0) A (74.00+2.00) A (2455+0.08) A (3.17+0.02) A
15°C (0.00£0.00) B  (3.00£1.00) B (0.19+£0.00) B (0.00+0.00) B
10°C (0.00£0.00) B (2.00+200)B (0.14+0.14)B (0.00£0.00) B
5°C (0.00£0.00) B (0.00+£0.00) B (0.00+0.00) B (0.00+0.00) B

E: RV RIEHATIHMA £ AFER, n=3; REFHEEAT 001 BERFGEF, TR,
3.1.3  fRIRACIEXTHAM F H B BRI
AN TR AL R B H e A A B (1] 2) , 25°CAMF T iR e
K 73%, FEMUSE 11 RO R SHIRERT 25°CH, REE A BRI AT,
BRI R M B 98, B IR B 15 C i SR i %< 0, LR
BRI -32 BMRIR 0 A2 i H ™ Bl 2 2 ATHL, 159C, 10°CH 5CAMF T
BRI R . ARG | AR i i R e oA S 2 (IR X R, L B A BRI
IR, R 15°C UL TR 4l AR A W 5
80
70
60
§ 50 25°C

40 15C
H
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Figure 2 Effect of Low Temperature Treatment on The Emergence of Moringa

Seeds
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3.1.4 AFEREXMHALE LR
2 FEIREMBAL EE KRN

Table 2 Effects of Different Temperatures on The Growth of Moringa Seedlings

T (°C) Hir (em) AR (em)  RHREEHE (g) ST (g)

25C (2620+1.80) A (57x0.10) A (0.13£0.00) A (2.64+0.00) A
15C (275£175) B (13+020) B (0.02+£0.00) B (1.31+0.17) B
10C (0.75+0.05) B (0.65+£0.15) BC (0.01+0.01)B (1.13+0.00) B
5C (0.00£0.00) B (0.00+0.00) C  (0.00£0.00) B (0.00+0.00) C

3.2 AREEFLENENERAPIHAEEIF0

BT KMk (1€3) &, 15C, 10°CH 5CHBILTE 4 d 718 d J5 it
17 25°CHbEE, REFRMAFRIEINAAE 2, EREOBAC, KPR IL, &
LR AN [A] G . 5°C R ARIE 4 d, A2 AR B A IR E]) 4 25 °CH T BRAER 1 d, By
K FRIK 35%, 15°CH 10°CTFALFE 4 d, F AR & I3y Lo BRAEIR 2 d, B &R
¥R 32%, HEMZT 15C 4 d BRI RNR g, 1SCTHAM8d, &
LG 2 I M) B0 FRALFRAESR 5 d, B AR H 31%, 10°CHI 5°CTALIE 8 d /Y& %
BRI N 22% F 20% , EUATT K I T HO0 BRI IS 7 do Ak 3 AT LUE
5 25CHIBXTIEMLE, 6 Ff (5°C4d, 5C8d, 10C4d, 10C8d, 15C 4d,
15°C 8 d) ARIRMMHA T, BORFPF IR R K ZFHECRTE T8 8096 BT N R,
H AR A PR AL [B] AR B I, 15°C 4 d ARBRR ZFFH . R ZHREURTE
J1H8%GR R, 10°C 8 d IR MMEA 19 & 234k, 5°C 8 d R A8 EURITE T 48 BUn AR,
0 BT B AR AL B s [RDBRG , BROR T ZF S5 b FRE . [ 4 ]
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3.2.1

. 39 .
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Figure 3 Different Low Temperature Duration on Moringa Seed Germination
3.22 HAMFHRIERES RREF SR T B R
3 BRAMFHALIEREARRRIRFFLEN B THEN

Table 3 Changes of Germination Indexes of Moringa Seeds under Different

Duration of Low Temperature

Qb KRR (%) KR (%) KA (ERAE R
25°C (68.00+0.00) A (7400+2.00) A (2455+0.08) A (3.17+0.02) A
15°C 4d (26.00+2.00) B (3200+0.00) B (862+0.06)B (1.06+0.16) B
15%C 8d (9.00£1.00) D (31.00+15.00) B (5.02+2.01) BC (035+0.13) B
10%C 4d (20.00+0.00) C (32.00+2.00) B (7.37+0.50) BC (0.65+0.05) B
10°C 8d (3.00+1.00) E (2200+8.00)B (2.89+090)C (0.19+0.07) B
5%C 4d (8.00+0.00) DE (35.00+3.00) B (6.38+0.81) BC (0.75+047) B
5% 8d (5.00+1.00) DE (20.00£0.00) B (2.87+0.01)C (0.11+£0.01)B

E: ATHIBN AT + FER, n=3; REFRAF 001 ZEKFGER, TR,

PP 4 a2, B (PR A B R] AR 22, R FD 7 A R IR SER
HIREEAR, Hob 59 8 d RN 15%, 5°C 4 d HHREmE M 33%, HIRE
15°C 8 d, 10°C 4 dF 15°C 4 d LbBE TR 53 5100 29% . 26% Fl1 25%, 15°C 4
dF10°C 4 d 5xfRAHEE, B REHE T 3d, 5°C4d, 5C8d, 10C8d,
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15°C 8 d fITRLME Y B A I AR BEXT BRAER T 7 do BRI 45 A K AR bR AR 1Y
e BEACFRR L AREAL . ARFRE R GE K Rkt g (L 4) , k4 TRIEH,
15C 4 d P i ik 26.67 em, HIJE 25°C (15 26.20 em ), PR 5°C 8 d (1
[ 24.82 cm ), 15°C 4 d AbF T (1 IRARA LS EE T (B e K, 43901135 6.48 em F12.70 g
15°C . 10°CH SCARMR A AIFFEE 4d. 8 d JGHEA55) 25°C Fiab e, BARES . IR
K, PREEE MBS E AR FF, HZRERARE, 525CTHILERN
KRB AL, 5 ~ 15CHEEIN 4 ~ 8d IR MR b FEXTBRAC HY 1 54 1 25 R
[IRSEUTEER S A IENTE *
3.2.3 A EMKIRFFEL B A3 BOR M F H # B

80

70
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25

< 50 15°C4d
> 40 15%C8d
B
N 10°C4d
= 10°C8d

20 5°C4d

10 5C8d

0
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i 1E] /d
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Figure 4 Different Duration of Low Temperature on The Influence of Moringa
Seed Emergence
324 AFERE. RRFFSH XA E A KRR
F 4 AERE. AEFERBXERAL & E KB

Table 4 Effects 0f Different Temperature and Duration on Growth of Moringa

Seedlings
g (C) Hi (em) AR (em ) AR (g) MEE (g)
25°C (2620+1.80) A (5.7+0.10) AB (0.13+£0.00) A (2.64£0.00) A
15°C 4d (26.67+133) A (648+084) A (0.12+0.02) A (270+0.07) A
15°C 8d (22.74+2.13) A (430+0.28) AB (0.07+0.00) A (235+0.08) A
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. 41 .

wE (°C) Hir (em) AR (em) Rt (g) BEEE (g)
10°C 4d (20.86+0.49) A (411+£043) AB (0.09+0.00) A (2.60+0.07) A
10°C 8d (19.08+1.80) A (3.77+£0.60) AB (0.06+0.00) A (228+0.06) A
5°C 4d (19.38+045) A (3.68+1.02) AB (0.11+£0.06) A (242+0.31) A
5°C 8d (24.82+090) A (288+0.10) B (0.04+0.00) A (237+0.13) A

4 1ig

(1) R BERAYITRT 8 KR ¥ A BEAS S 2 —, B el AR 2
MG, BRI BN R, MRS KA R BN J148 B
e HARM AT AP IR R B R bR . ©ARITERM, HORFR A28 10 e i i
JERE 25°C, M S S IEZBORFN Tl R, BB A AR, YA
N ASCHE, FORARRBRN B Ja K e, REEIEF LR, X5KKME
MBS AR — B FEARIG IR B, MHAMF2E1T 15°C. 10°CHISCT 4
d. 8 d BKIEMRNE , ARIFPRILHCE S 25°C R TIIR, iR REB R R A
ANEH R AT CEETET R, A WBOR R T RES AR, XA — 2 R
MEFEFEHAREMN 5]

(2) WASIKIRZ R T A, AR IELAL BEXTBROA H A % W,
BEE RE PRI B RREA, AE AR KB 0818, 5 ~ 15°CYEM MR A0 05
Wt R T Ak PR [B] B 20, 7 E e I DSBS, IR, 5°C 8 d b B
AR P 3R, R 1590 o IR A BEWT AW RIAUR A A A 1S, 2R i e IRAR G |
PR i G B e SR AR RO AT, 15 10 1 SCAR M T BURAE e« IR S
VAR B B AN S IR T IR, BEIELIE A IR R s, W] 15C AR
FREARRXT A A KA W R E M 5 ~ 15°CHEIN 4 ~ 8d IRIER e b X
BOR R AR, TR AE R, (6]

(3) BRARRF1 A N4 e A AN [ B ARp i ) A B A MR R, 3 it
JEE B P AR ARG LR 2 I [B] RO EE S, SBIOR R 11 R AR W R 38 R, LI AT
BN A SE A o FESEBRA P b, W B 15 °C LA AR R R ELRREE I TRl
ATyl LR, SR BRI A RER PR m i iR [ 7
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(4) FEFRPREERIELIE XS MR At HA E B, SRR AT Al B
RIS, MR IR A IHRIER , KA A5, MR A FZ AR
TEAE S PROANE B YR SR IR 25 ~ 28°CHY, FhIRAEMS PRd il A
R N B U R N ] s i oS I L e TS S D L TR

TEIS FLR B RN, — BOM AR R B I 1) b TS v e A,
e IR S g R , HTRE ST, BRI AR T 20 CI MR R RO 22
BAMIR I A TS BRI 25 ~ 28C, MM 25 R BE B HITE 25°C 44T,
ANEET 20°C, MBS RA 7 A& 2F i 2 A e . RS, i H AR
4yt B ALy AT REPE S R, [ 8
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