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2235.2 kg/hm’, FRBME LA FTHAL 117~127 d. BB £ 185.1~197.5 cm, £ 41 4 19. 8~24. 8 mm, £ 4k %
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Primary study on the adaptability of Quinoa in Beijing

DENG Wan-yun', ZHOU Ji-hua®, HUANG Qin', MEI Li#, GUO Zi-jun®, XU Xue-xin',
HAN Mei-kun', WANG Zhi-min'"
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
2. Beijing Agricultural Technology Extension Centre, Beijing 100029 ., China;
3. Agricultural Technology Extension Centre of Yanging, Beijing 102100, China)

Abstract To explore the adaptability and optimum sowing date of Quinoa in Beijing region, three sowing sites and four
sowing dates were set in field experiment to investigate agronomic traits. dry matter accumulation. and yield
performance of different materials. The results showed that Quinoa could reach maturity in 2014 and 2015. In 2014, the
yield was 1 764.7 kg/hm? ;In 2015, the average yield was 1 880. 1 kg/hm? of three experimental sites and the highest
yield was 2 235.2 kg/hm? in Daanshan, Fangshan. The rowing period ranged from 117 to 127 days in different sowing
dates,plant height ranged from 185. 1 to 197.5 cm, stem diameter ranged from 19. 8 to 24.8mm, and first branch
ranged from 20 to 27. Among different sowing dates, the yield of Quinoa ranged from 1 363.78 to 2 029.26 kg/hm?, grain
weight per plant ranged from 27.86 to 33. 20 g, thousand grain weight (TGW) ranged from 2.29 to 2. 70 g. In
conclusion,Quinoa was suitable to be planted in Beijing region. especially in Daanshan, Fangshan. which has cool
climate and large temperature difference between day and night. The suitable sowing date was by the end of April.
These results provided guidance for Quinoa planting in Beijing region.

Keywords Chenopdium Quinoa Willd; trail planting; adaptability; sowing date; agronomic traits
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#i % (Chenopdium quinoa Willd. ) J& i #} 22 W
FFRE R — A A T AR A R TR T S5 U AR
Lk F B R A I R A LR B I R AT aE
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P MK [ T 25 M HE R 4 000 m DL b 14 X 3k i
Uyl B AE Y b K L AT JUAR, B A MOk 2
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1.1 R H R R

R AR 1L TS AR AR B N R,
1.1 RERIE L E R ERE

W T 20142015 ARFE L s #E47. 2014 4R 7
HE PRI TR AN AL 22 0. 53 hm® , 2015 4R AE 4E JRK T°
B 2 MBI g 3 AR S gk 47, Rk 22
FHFA 3R 0.33,0. 20 Fl 4. 67 hm?, 2015 4R
[Fi] 42 4 5l RN A BE B AL UL SR 1, 2014 4E 4
25 H.2015 4F 4 7 28 H A A FHEF LS Fh . 3517
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Table 1 The general situation of different experimental sites

i o AEEBUR/TC FEHRE/C O FEBFEK/ mm
I & 4 4k /m
: Annual accumulated ~ Annual mean  Annual mean
Experimental site Longitude Latitude Height o
temperature temperature precipitation
FiE IR K T 116°28' 40°47' 520 3 896 9.0 441
Yongning Yanqing
I QUG 116°38’ 40°55' 728 3 886 8.9 420
Sihai Yanqing
Bl K21 115°77 39°88' 829 4750 12.2 539

Daanshan Fangshan
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K 240 B Ml i b SR AR OF B . #B R 7.5 kg/hm® L AT
B 0.55 m, KR 2 em. FE T MK R 20~30 cm
BF 25 A BR B AT — A . 9 A0, it AR
PR 58 4T (0, PR AR BB I, K f Wi 356 L BT I B
1.1.2 RRE#HK%E

U0 Hb A HE BB K T4 K O R R (40747 N
116°28" E) . ik 520 m 247, A ¥ &K 441 mm, 4F
PR 9 Co R E 4 MARFEFEW SD14 A 21 H)
SD2(4 H 28 H)>;SD3(5 A 5 H);SD4(5 A 12 H).
AR AL B /INK E AL 120 m? L EE 3 K. 3 AT A
BEAREHUAS 405 L JC B B B S By b b 20 AR OF K
KN LRk ny )y G Fh . # & 7.5 kg/hm” , $FIK
2 cm A 47,4788 0. 55 m,
1.2 MEMBRAZX
1.2.1 A2FH

ISR FE A B A I0) 0 B I Lo R BRI T AE
WA LA AE 6 AN BB B, DL R 50 %6 L
AR S B X R A T I AR e A H O3 o
1.2.2 A KBSHAF

HH R AN X bR E AR K A — B R
MRk ShATH AR S 2 B - REES
Febm o AR R ok A b TET 30 AR AR TO 0 1 7R R ems 25O
hEZE L EEE M 2 em 2 A5 AL Y I
mm; S ECN 25— SRR A .
1.2.3 FTHRAREALLEZETR G B

AR A I, A A BN OB 3 Rk AT — B
B REAR A S N 25 0 RO TT, o e TE A AR
b B T HEAR 105 "C AT 30 min, 4R )5 85 CHET

FHE, .
L2.4 RREESLFE

BRAL BRI X 3R B 20 m®, I A [ JB] 52 Fr 55 B
T A A URE S5 Bl AL B 5 bk 38 A2 A 4 i 3 L B
Tk T BB TR TR T 7 — 5B
JE X Bk
1.3 BESWHE

* A Microsoft Excel 2007 1 IBM SPSS 20. 0
Xof 2 B R AT R BRI 3 A

2 HRE5SMH
2.1 ARRBAEZEMNENE

HH 3R 2 W1, 2014 4R 4E BEK T 22 2 R 7 i R
1764. 7 kg/hm®, M kf ki 8 30. 76 g/#k. T ki &
2.81 g, 2015 4F 1l K22 1l | 4E PR DY | HE FR K T
SR M RE PO R . 3 P E 1880, 1
kg/hm? , - 4 B Kk ki B 36. 48 g/kk. Py T ki &
2.77 g, AIa)iat 56 A5 22 22 0 T E] R B LI 1
o g il oK 22 i 7= i 3RO R 4, 8 #2235, 2
kg/hm”, 5% ok 7 FL A8, r2 i i 3 £ B R B AR R
MR E A TRy I . 7ESE PR BEZY 5.8 JT Bk /hm?
Z R By L KA L B R R TR ER A E PR K T
ARIARE T 22, 8% A 12. 1%, 4 PR VY g B bR R H
B SR AR R BT B A AR A R A
— M. MR RS A R R B A e L b
DX AB IE H 45 S20% 8™ hE . AT LLAE B Y M AR S R B
JCHAE Py IR 2 11 B AV i e TR 25 R 55 R R
fIE 14 DX 3 26 AT

®2 FARAEIZZFERA

Table 2 The yield performance of Quinoa at different experimental sites

I A R/ KRR /g TR /g .
gy ‘ ? T 74t/ g /b
Experimental (X10'/hm*)  Grain weight Thousand
Year ) . Grain Yield
site Density per plant seed weight
FiE FK K T 5.7+0.5 30.76+1.35 2.8140. 36 1764.74+224.9
2014 4
Yongning Yanging
SiE K K T 5.940.3 32.414+1.85 2.73%0.33 1934.0£191.1
Yongning Yanging
U QU 3.940.4 37.2446.63  2.5240.12  1471.24212.0
2015 4 Sthai Yanging
ZAlIpNEI 5.640.1 39.79+3.48  3.06+0.14  2235.2+137.6
Daanshan Fangshan
SE44) Average 5.1+1.1 36.48+3.75 2.7740.27 1 880.1+384.38
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Fig. 1

2.2 AEBHNBBERZERREFENZMN
2.2.1 RRABHMEEAFHAE

B 3 AT AN AR IR 22 A B IAE 117~127 d,
55| YEEE E R AT RE 110~120 d 194 & A0 22
AR e WIE 22 A % b DRI AE A= B A B s i
BMAAEFIM S AREAE - EWN2ER.
T IR 5 I 00 R A 4 A T e S R T

The field performance of Quinoa at mature period in different experimental sites

PRADF B R A O AR R R R B R AR E
TR B R B 434S 1 DR B B A 0 AR S in
SD4 fe KO0 28 ds 4345 3 B R 22 22 sk A K B
SDA fe i 19 d B H AR W4 T 2~4 d., Bl
S FF AL S B A AR R Y OGS B B, SD1 Fl SD2 Sy
24 d,SD4 M H 8 K 20 d. FFAE 3 A 22 R AT
L FE S B B, SDA #5 SD1 A SD2 4545 T 4 d.,

R3 TREHEENEETHH

Table 3 The growth stage of Quinoa at different sowing dates d
A 73 B A LAY A
b B ) . _ _ A6 . N
Sowing Seeding Branching Heading Maturity Growth
Treatments Anthesis
date stage stage stage stage period
SD1 4.21 5.50(14) 5.29(24) 6.21(23) 7.15024) 8.26(42) 127
SD2 4,28 5.12(14) 6.40(23) 6.25(21) 7.1924) 8.30(42) 124
SD3 5.50 5.18(13) 6.12(25) 7.30021) 7.24021D) 9.20040) 120
SD4 5.12 5.24(12) 6.21(28) 7.10(19) 7.30(20) 9.60(38) 117

I AR S WECHRZ A F -5 b — 22 i S0 A% i s i )

Note: The number of days in brackets represent the intervals between the growth period and last growth

period.

2.2.2 FRABHREERBSHAE

A E W 3h A7 BN [A) R 13 32 ok VIR e 45
REWN AFFEMELZARKEERBIRGFELER
(K4, PUREI g 2 A2 Pl A= A, AN ) 5 91 22 %2
AE PR AR 25 76 2 I 10 5 35 1 oy 9 I 1) 22 22 bk 25
Wl BUEEHEN S Ak A5 AR A BT n (LB i R

R AEFF A FE AR A FE AR o BB AS [R] B8 01 4k 1= 7
185.1~197.5 ecm, Z5 AW %, FRAF X E
PR I S 32 B R A A A KT 2R S Rk AR
R TR — 3, 35 R B R SE R N 5 AR AR Y
P ZOMAE AR B AT L e A ST I 7 19, 8~
23. 2 mm, AN C B 25 25 5. o B CTE IR
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x4 TEABPEZNERESER
Table 4 The growth indexes of Quinoa at different sowing dates
i H Ab 3R &2 H ] Date of research
Item Treatment 2015-06-03 2015-06-23 2015-07-15 2015-07-30 2015-08-30
SD1 35.5%5.4 a 129.3£9.5 a 182.1£16.3 a 190.9+24.8 a 196.4+23.6 a
PR/ cm SD2 32.9+4.6 ab 95.4+1.1b 170.5+7.7 a 178.1+14.4a  188.0+19.2 a
Height SD3 31.24+2.9b 59.6+5.5¢ 150.9+10.4 b 172.2+7.7 a 185.1+9.8 a
SD4 45.4+3.6 d 150.94+7.7 b 180.1%+11.4 a 197.54+12.6 a
SD1 9.1£1.9 a 19.6+£4.1 a 19.9£1.8 ab 22.1£3.9 a 23.2+£3.6 ab

Z£H /mm SD2 8.241.3 ab 17.141.2 ab 20.4+2.0 ab 21.7£2.7 a 22.94£3.9 ab
Stem

) SD3 7.8+1.4 ab 15.74+1.9 b 21.5+2.4 a 23.5%t3.4 a 24.8+3.7 a

diameter

SD4 10.8+1.6 ¢ 18.442.3 b 19.8+1.9 a 19.84+1.9 b

SD1 1442 a 2543 a 27+5 a 27+5 a 27+5 a
/A SD2 13+2 a 18+2 b 2041 b 201 b 201 b
First branch SD3 1241 a 19+3 b 21+5 b 21+5 b 21+5 b

SD4 17£2 b 20£2 b 202 b 202 b

ARG FRERIRTE 0.05 K FZREE. T

Note: Values followed by different letters within a column are significantly different at the 0. 05 level. The same below.

o

223 REBHEETFHAREALEZER
Bie. 4% A

A B WA SRR B I B bk T i A R
(B 2Ca)) e HAE 28 B 25 (] 2(b))  iF (] 2(e)) Bl
(P 2(d)) ) g 43 i 10 06 205 S 26 I« A [ 9 0T 3 232 2+
YRR R R A S M A A e . W —AF
I 10 P AS T4 100 )~ 40 S R 3R o o 9% 0 SR A YK
Ul I SD1 4 o B R R IR R 275. 99 g/ Bk
SD4 f A% K 176. 54 g/t . AR E KT YRR
it AR RAT FTAS[R]  [6) BR I 22 2 25 T A o b
SO1 A A ) 2, TR AR 5 SD1 i SD2 FE A 4
FpfasE . mi SD3 A1 SD4 75 5 3 ik # . K [ 4% 1 22
AT EAABES . S5ETER BRI -]
o SD1 B = T A% 1 . X T B SDI1 o0 A 5
ZHK, BMAAEENMELZNEEENT. T84
FERERL FPRLA 58 /Nl 45 4 4 . B S ) ot AR
SIFLRBEIN, TR W B2 I, 0F A RFRL S S B Bt il
547 Jo B PR B i AN [ % 30 Ak L 1) BE 2 T AR

PR B R R R B 0 I S . SD2 >
SD1>SD3>>SD4, 5 Fppki AR fL ks $4 — 3. £
3 MY A R Y 20 5 Ok R ) AR
BeAH G, DRt 3l 3 N TR A 20 it 2 v T 4 o AR B
5 E Y 5B b ) R A i R R R R ) IR AR
2.2.4 FARABHRREFZALFZHRAE

HI 2% 5 AT A () 5 300 22 22 7= o R L 7™ et 4
PR AEAE 25 5 . B FH () 9 A 52 B 2% 3, BR &5 1Y
T 0T h 05 o s 38195 1 52 088 3 A IR A0 L A 3%
52 R %5 B BLARYERRAE 6 T kK /hm® 2245 . i E %
S SRR 2 DR, Hid SD1 f1 SD2 #
LAY 10949, 45 F1 2 029. 26 kg/hm’, SD3 &k
2 .SD4 A% K 1 363. 78 kg/hm®. M 7= & 4 i A
71 4 . B RRORL R BN SD2 > SD1 > SD3 >
SD4,SD1 1 SD2 i % & T SD4, SD2 T ki 5 i
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leaf (¢) and ear (d) in quinoa at different sowing dates
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Table 5 The yield of Quinoa at different sowing dates
R/ LER 7 A WA THLE /g .
Ak 5 - o 74t/ (kg/hm?)
(X10"/hm?)  Grain weight Thousand
Treament Grain Yield
Density per plant seed weight
SD1 6.087 a 31.98 a 2.61 ab 1.949.45 ab
SD2 6.115 a 33.20 a 2.70 a 2 029.26 a
SD3 5.685 a 30. 38 ab 2.42 be 1724.08 b
SD4 4.885 b 27.86 ¢ 2.29 ¢ 1363.78 ¢
3 W B X2 A2 Wy o AR R K LA i B R] 1Y 43 T R 7 i A A
8 E

AW E AL 5O R BE 22 . 2014 4 4E R K
TN 1 764, 7 kg/hm®, 2015 4F 4E POIK T HE K
VUi Gy IR 22111 3 g7 52 1 880. 1 kg/hm®,
JEHAE P R 22 11 HA B8 Bt e R 22 KRR
RARFAE 1 DX 3 3R B 4f . 7= &/ Gk 2 235, 2 kg/hm?,
HOR P8 TG sK 5 P 5 o X A FE A
A M, B 22 AR 32 0 A AR S ARV B TR
TR 22 Ko A HE A W 1 IX R H R A X
CRGORE EEETEAL Bl IR A 2 AT AT Y. db
U R P B BT H R M X ) 4 579.°5
kg/hm” 65K 1T IX A9 3 637. 32 kg/hm™ 7%,
{HiZ 7 R TE 2k B W R B I Bk, Wik A #4710
O B A A L 25 4 R ARAS I B A R 2 BRI
R B5 AR B BGHEAT A BRI T7 . A [R5 15
I EE A, P Ik 2 029. 26 kg/hm” . 1 B R
RIS = e - A

BAVEY 5| HE 2] — A Hiy DCFp A 385 ‘B 3G b s 4 1
B S T ARG A P BRI Rl e A R R,
AN R 16 B2 52 ¥ 0E % i HLAE B R R 5| = i
S N ()R S 0 2 2 A B () S e R B R Y
M 7R [ A B W B i )L 35X 5 Aamer Sajjad 4
R R —B . NBFHERELEEF R ZIRSS
TS BT B A R bR = 2R BRI
SR R A AR A T T L AR K S A 0 [ R IR 22
SEARWI o AN R B 0 22 2 A 2R AR TE W] b 22
S G AREP g g R —

T B SRR 28 U i Y ) T R A, B
A G R P A R A ) R R R R R R AR R A
B () 43 B s e 2908 ™ . ARWF SR 45 AR B AN [R) %

TE 3 W . A ST R Wy o AR 2R i R ™ 3R
WL E 4 AR (SD2) JyiZ b il B 46 0 . 5%
T AT 2R B B SRR A3 B R X A T A A
LA fif 368 5=k AN () A< 250 85 45 e 2 94119 4 I P AR
XA Frtt— P RARTIE

A 3k A [+t Sl 7 P YL AN [+ 46 301 1) A 7 2R
A PRI WA T bt XA A AR Y X
B EAE A [ A A RS TP W R B T IR
A P I LR R g B < 1) S B T 2B R/ LR
JEE DR DRME L A7 b ER A A B B 5 I A 2
o D ERTE AR AR R i B RE A
W1 A R 2R S EO AR R . e
WIREIR SR BRI G E . 3k
Km0 MR 5 B S BORFORORE B2 MG I IR A Fiy
HE— P IRIT . ) BT A I TR A B T R A 2
TSI S B ALK o 3 LAY AR L RE A v i R K 2
MRS R P A R — T . S B AN N NE SN
HEREAE Y - [N O E o3 3 X Ak TR B B L 1 R P
ARG BT LT PR RHRE 5240 22 . — BhE A
FE VEXARAE A 8 b A DUS AR . AR5 5]
MR B BTN AT A — SOk 22 45 (0], 75 28 3k — 2 0
T RE A o 308 460 2 AR A AR PR R RS

bils
ik

bk

=A

AE U DA [R]85 B8 22 249 1E /6 I 7 24
ARFNZE B 5 7 Th] A 3 BLE 7E A WSS B 8 Fl 2
W R WIR L A AL AU XM I i . JEHAE By
KRB EAT GV Ul B R 22 KA B R i 7y i X
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