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ST 2014-2015 AR 7R BT i /N2 & Fh
FIEH AT M B B N37°85" (E76°93", i 1k
M1 315 m, ZHXE TR TR AR
e AR SR 11,4 °CL, =10 C R 3 800 ~
4100 C AP FEK R 49. 0 mm, 4 P78 & &
h 2 228.2 mm, AE-H H IR 2 659.7 h, G
FEH 200~214 d, HEEFTHL DI 4, A AL
FF¥ &k 8.926 gokg' L, MR AT & &>
41.1 mgkg' . A SN 3.9 mgekg', HAL
ol 227 mgekg!,

1.2 ##

HER B RE R Ak 2 500 i 52 CER R VTR 5
MRFIE I KA R m B A (A& /N F i OB 4
20 CHr s R B BE iR AR M B 92 it B 0T 4410 &
1.3 A%

13,1 ket e 7E Ay WA o Bl L ik
12 AN 4b BE 1 ASRF B B3 A il 52 6 e v B Ak
FH (450,750 F1 1 050 mL+hm?)Hl 2 4~ Wi B 3
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AR

Aok P GRS B A FE A0 30D AL 5 i 12 A A PR AN g
it o 52 A o B CCRKO) L BGES B 30 - 9 3% 407 30
Jita I P 52 4k BE 450,750, 1 050 mL @ &k 38 45 51 Ky
45040,750+0,1050+0, 0+450,0+750,0+
1050,450+450,4504750,450+1050,7504 750,
7504 1050, 1050 + 1050 F1 CK, ¥ #44% 750 +
750+ 750 4b R B B BT R EE K B0 Hi
750 mL-hm? i H % %7K 225 kg« hm?® B i %
1 WO« LIS W it ol FH 52 % L 386 /0 DX T AR S

4 mX8 m=32m", I NWELE 3 K, 54 HBEEHL
XAHES ., 2014 4F 10 H 25 H#%& R, 376 PPl 5
5K, £ Fh % B2 oA 330 kg« hm™, $§ # 47 B R
15 em, 2015 4E 3 A 31 HEE#HK,2015 4E 4 A
15 HEK /K, 2015 4E 5 H 13 H ¥ K . Bk
B Jifi R & 225 kgehm™®,4 J 15 H Wi R 57 BR 5L,
2015 4 6 H 22 HUiR. 0503 m) 2w i 8 B ay
i 5 24 M AR B 52 4 M T .

1.3.2 mMERB ZEF ik ONERZVRME .
TEJE A P 3 4% kb PR B 5 BRI G VR A AR RRR HE
SEBE 5 75 B A5 A PSR 10 A 0 2 b v S il
Ko Q/NZBEAR SR E - 430 T 4R T 1R AR
PR AL BRI 1 m” I /N BEAR BB, @tk
£ & 0 5E .l oF SPAD-502(SPAD-502 Chloro-

phyll Meter Model SPAD-502) I £ F Ll 2. @
T BT R AN ] A 7 A D0 A Ak PR A
oA RAE MO A B O 25 RO 9
Pic » 4% Ak B P B AL E £ A7 AU SRR 1 10 BRAERR AT
MEX I E AT S E % T
105 °C HEHS A 2% 75 30 min ) 34 i 80 “C M+ = {a
HLOWESASE TYRE KB EYE. OF
7 AEWOR T # AN R b BER SEAT AT /N A BEAT
R AT HURE 30 ko JF HURE Rl O b G B 1)
AN 1] JZ2 T o 00 72 AR AR AN () AR A37 P9 RO 50 A T B
(S IS T N7 N BN Y . E VAN .0 AR A R R ]
ST . d A A/ IXEE AT SEAT S JF

i
1.3.3 #H#EHH R Excel 2007 X ¥4 it

A B R AE R, H SPSS 17. 0 if AT 2%
S HTLSD i 2 & R .
2 #R5050
2.1 ARAREMBAENHELMNEZEFTHY
A
e 1 AT, 4% e B Il FH 5 Ak S 7 B 4% /I
FHRRHBEYE CK TR EES . B E AL
A B2 —8, KA T R 237 d,

1 FARAREHEHENHELSNEZEFTHRNRIN

Table 1 Effecte of different concentration Duntianbao on winter wheat growth period
HEHRY/(H-H) Growth period

LUEL TR 3 1B 7 4] £ 4] 4] EiiEEE] R
Treatments Date of Seeding Stage of seedling Rising Jointing Heading Mature
seeding stage establishment stage stage stage stage
450+0 10-25 11-04 03-06 03-22 04-11 05-02 06-20
75040 10-25 11-04 03-06 03-22 04-15 05-02 06-20
105040 10-25 11-04 03-06 03-22 04-19 05-02 06-20
0-+450 10-25 11-04 03-06 03-22 04-08 05-02 06-20
0-+750 10-25 11-04 03-06 03-22 04-09 05-02 06-20
041050 10-25 11-04 03-06 03-22 04-10 05-02 06-20
450+450 10-25 11-04 03-06 03-22 04-12 05-02 06-20
4504750 10-25 11-04 03-06 03-22 04-13 05-02 06-20
450+1050 10-25 11-04 03-06 03-22 04-14 05-02 06-20
7504750 10-25 11-04 03-06 03-22 04-16 05-02 06-20
750+1050 10-25 11-04 03-06 03-22 04-17 05-02 06-20
105041050 10-25 11-04 03-06 03-22 04-18 05-02 06-20
750+750+750 10-25 11-04 03-06 03-22 04-20 05-02 06-20
CK 10-25 11-04 03-06 03-22 04-20 05-02 06-20
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Fig. 1 Effect of different concentration Duntianbao

on chlorophyll content in grain filling stage

2.3 BERELRELSNEZHERZHTH

Mi’é 2 AL AT /N AR L ZE B 450 +
450 b HERE N 2 541,75 14 hm?, B E EH T H
ARFEFN CKL,H K R 450-+0 b3 2 296. 05 T34~ «hm?,
750+ 7504750 AbBREL /MY R 2 110.5 J A4S« hm?,
LT /N 2 B A B ZE B 450 + 450 Ab P B . ol
1090.35 J54~+hm?,5 450+0 Ab P H B &1
R, BEHTHELA, & CK & 45. 21%.
0+450,04750,0+1050 F1 750+ 750+ 750 4bF
HCKEAREZER. AW 5K KE
45040 4 PRI B AT 3k 0. 45,450 +450 A FRR Z .
K043, “HRABEES BFE M T CK AL,
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BRI E CK A RFELER.
R2 AERELENZNEFESZHNZ N
Table 2 Effecte of different concentration
Duntianbao on total stems of winter

wheat population

BZEZE/ (74 +hm™?) Total stems

LB

Treatments

AT S T /A

Elongation Matunity M/E

150+0 2296.05£6.76 b 1024.35%32.10a 0.45%0.02 a
750+0 2113.05+22.35 ¢ 839.55+£24.15b  0.4040.01 b
1050+0 2112.15+44.55 ¢ 282.25%25.05b  0.4040.02 b
04450 2164.65+37.80 ¢ 801.15+30.30 ¢ 0.37£0.01 b
04750 2159.40£42.30 ¢ 808.35£19.20 ¢ 0.38%0.01 b
041050 2166.75+9.15 ¢ 812.25%23.10 ¢ 0.3740.01 b
450+450 2541.75+56.70 a 1090.35+=18.75 a 0.43%0.01 ab
4504750 2161.65£28.65 ¢ 850.20£31.95b  0.3940.02 b
45041050 2185.35+24.45 ¢ 829.05+£21.30 b 0.3840.01 b
7504750 2119.20£34.80 ¢ 844.95%23.10 b 0.40%0.02 b
75041050 2147.25£29.40 ¢ 833.40£30.75b  0.38%0.02 b
1050+1050 2150.70£27.75 ¢ 900.75£12.30 b 0.4240.01 a
75047504750 2110.5+34.65 ¢ 807.75+£22.05¢ 0.38+0.02 b

CK 1979.40461.65 d 750.90%0.98 ¢ 0.38%£0.01 b

R ARG FERF 0,05 K EXERBE, TH.
Different lowercase in the same column indicate significant difference

at 0. 05 level. The same below.

2.4 ARAREMEAZTAENBFELNEREN

RE

HH 3R 3 AT, IR A /N2 IR AE AR 450+
450 kb Fifx Z Al 3k 16,3 45,450 +0 b BRIk Z . K
15. 9#94%51%%? CK F1H & AL, 55 5] 5
(,Kg 6.9 £&f1 6.5 4.,0+750 f%/b,{UM10.6
. B FEREE R CK IMEE 5.66% ~28.57%,
Hrr, 4504450 AbFEF R i, o 84.5 em, A%
IR 450 + 450 Ab R KL 38 10,5 em; 0+
450 AR 2Z .k 10,3 em, B EFEK T CK fH &
REFR, 43 94 CK K 38, 16% 1 35. 53% ., 450+
0.750+0 F110504+0 4bFH 5 CK % H B & E5H.
A LA By JO W it A () 3 3 I T 5 5% R 4% /N 2 T
KB %,
2.5 ARAREMEAFTAENFELNETFYR

E;un
e 4 AT A E AP 5T B
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HBRLDEERELT O A

AR

F CK. 1050 + 0 4b /N W H F & & K. ik
0.56 g;0-+1050 Ab R 2, K 0.55 g, Wi {55 4k
F/NEZFFTEN 1.29~1.53 g, 4 CK I Z5
0.11 g~0.35 g,450+450 kb &% 5 . 750+ 750+
750 kb d . BE T EE 0+ 1050 A M A A
1. 88 g,450+750 Ab R Z H1. 86 g, 5 04750,
450+450,750 + 750 4bHE ¥ A5 g 25 H . 45040
AR E /N R 1,67 g, CK 37 0.30,0. 28 Fl
0.09 g, SR T EIM 5,0+ 1050 &3 & K.
450+ 450 AbFEYR 2Z 750 + 750+ 750 4b B A /N,
0+1050,4504450,450+750 =>4k B E] % A .
HESHBEFS T HEAR, &40 8 p kT &
3.51~3.95 g. % CK B & # & 7 11. 08% ~
25.00%
2.6 ARKEMBAELAENZEMNEZFTFEREN

B B F #9 % )

H e 5 AL AL, AN (] 2B B I S0 M it AN ) e B e
P =5 0T 79 VB 4% /N 22 AR BB TR R = 1 1Y
AR ELm, &YW T CK, B, TR
TR 34 Ok R B 0 -+ K ) it 450 + 450
A B Ay Ak 944, 55 T3 Bk - hm? . 42. 75 g,
8 227.20 kgehm™ , R H A 450+ 750 4b P f7 =
ik 32. 13 L.450+450 AbBHYR Z Ry 31. 89 ki, 4k B
WA REZES, 450+0 AbBE N AEOR R B0 /)N .

x4

3534 803. 40 JT Ak e hm? .26. 73 Hi.1 05041 050 &b
PRI E fe /N 41,15 g, % CK 40112, 85% ., 4%
M 52 40 B PR A CK O BE 5. 27 % ~14. 56 %,
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E; I]['-J
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Table 3 Effecte of different concentration

Duntianbao on agronomic characters of

winter wheat under drip irrigation

fb 3 R B /cm K/ em
Treatments WEARB/ % Plant height Spike length
Secondary root

45040 15.94+0.5 a 97.8+7.6 b 8.1+0.7 ¢
75040 14.24+0.2 b 97.34+8.9b 7.940.9 ¢
105040 12.6+0.4 ¢ 96.5+6.8 b 7.7+0.6 ¢
0-+450 11.340.7d 98.4+7.9b 10.340.9 a
0+750 10.64+0.5 d 99.3+6.4 b 9.1+0.8b
0-+1050 10.84+0.6 d 94.5+8.2 b 8.9+0.7b
450+450 16.34+0.4 a 84.5+9.6 b 10.5+1.1a
450+750 12.640.4 ¢ 92.4+5.6 bc  9.3£0.8b
450+1050 13.24+0.2 be 86.5+6.3 ¢ 9.1£0.9b
750+ 750 13.240.2 bc 95.2%5.9 ¢ 8.9+0.6 b
75041050 13.7+0.3 bec  98.94+7.5b 8.8+0.9 b
105041050 13.94£0.4b 101.3+8.5b  8.6+£0.5b
750+750+750 12.1£0.4cd 111.6+£9.8a 8.940.7b
CK 9.4+0.2 ¢ 118.3+8.7 a 7.64+0.4 ¢

AEREGHELENFEZNETYRR

E; ul‘-]

Table 4 Effecte of different concentration Duntianbao on dry matter of winter wheat

under drip irrigation

58 T P g P

Treatments Leaf dry weight Stems dry weight Spike dry weight Single plant dry weight
450+0 0.4440.03 ¢ 1.424+0.11 b 1.6740.15 ¢ 3.53+0.41 ¢
75040 0.4540.02 ¢ 1.454+0.08 b 1.68+0.14 ¢ 3.58+0.37 ¢
1050+0 0.5640.05 a 1.51£0.13 a 1.69+0.12 ¢ 3.7640.37 b
0-+450 0.43740.03 ¢ 1.474+0.12 b 1.814+0.13 b 3.71£0.34 b
0-+750 0.4740.01 ¢ 1.4940.11 ab 1.8340.12 ab 3.79£0.32 b
0-+1050 0.55+0.03 a 1.524+0.09 a 1.884+0.15 a 3.95+0.25 a
450+450 0.54740.02 a 1.53+0.12 a 1.85+0.16 a 3.92+0.31 a
4504750 0.53740.04 a 1.474+0.13 b 1.8640.12 a 3.86+0.32 a
450+1050 0.5140.02 a 1.41+0.14 b 1.814+0.14 b 3.73£0.36 b
7504750 0.507+0.03 ab 1.424+ 0.08 b 1.8340.11 ab 3.75+0.43 b
750+ 750+750 0.46+0.04 b 1.294+0.11 ¢ 1.764+0.09 b 3.51+0.51 ¢
105041050 0.4840.01 b 1.324+0.12 ¢ 1.774+0.11 b 3.57+0.31 ¢
CK 0.3640.02 d 1.184+0.10d 1.5840.14 ¢ 3.16+0.26 d
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Table 5 Effecte of different concentration Duntianbao on yield and yield components of winter wheat
sk £ FEE/ T Bk« hm®) TR/ THE /g 77/ (kg hm™) W=/ %
Treatments Panicles Grain number per panicle 1000-gain weight Yield Increase yield
45040 803.40+66.75 b 26.734+1.87 ¢ 41.684+3.55 b 7559.854+201.00 b 5.27
75040 850. 05+76. 80 ab 27.0442.09 b 41.224+3.21 b 7648.354333.30 b 6. 50
105040 843.00+48. 15 ab 27.15+2.22 b 41.3643.23 b 7614.75+276.75 b 6.03
0-+450 920. 85455, 05 a 31.7743.44 a 42.134+3.87 b 7942.354+236.40 a 10. 60
0+750 870. 60+63. 30 ab 30.0342.34 a 42.324+4.03 a 7804. 504344, 7 ab 8. 68
01050 813.90+71.70 b 27.79+2.45 b 41.16+2.56 b 7931, 25+276. 75 ab 10. 44
4504450 944.554+79.8 a 31.894+3.09 a 42.75+3.25 a 8227.20+303.30 a 14. 56
450-+750 896.85+76.35 a 32.1342.78 a 42.4643.45 a 8056.95+281. 70 ab 12.19
450+1050 825.3+51.60 b 28.0742.66 be 41.89+4.11 b 7742.85+321.75 b 7.82
7504750 826.35+36.75 b 29.474+3.09 b 42.2143.67 a 7836.45+294.75 ab 9.12
75041050 829.65+£76.65 b 27.1£3.11b 42.134+2.45 b 7599. 754298. 50 ab 5.83
105041050 811.20+38.40 b 27.7+1.84 b 41.154+2.23 b 7673.25+268.35 b 6. 85
750+ 7504750 808.35+51.75 b 29.2541.45 be 42.0442.44 b 7584.30+£315.15 b 5.61
CK 758.70+61.65 ¢ 25.2343.01d 40.0143.78 ¢ 7181.404238.35 ¢ -
3 R (Rl 7. FAAE REE S B S g S 0 e

AMFFEFEBA L B 1 -7 SR AT A B 750 mIL+
750 mL Wi [ 5 M4 K i oA 53. 9 mg- kg,
450+ 450 b F MR R MY T R KR Z N
53.5 mgekg!,B& 0+ 1050 &b B 4b H & kb B n- 43
EOEWBEM B ERET 4. 14%~11.59%;
2% A B I it R g S Y R R IR AR R R
CK Pk 14. 37% ~ 28. 57% . ¥4 72 5. 27% ~
14.56 % ,450-+450 &b 2 R By 30 | 3 5% A 399 20 )
Wit i FH 52 450 mL PR g .3k 8 227. 20 kgehm?,
LR AREMER T Y R S b S
I i 31 43 S I it o S 450 m kb BR AR AR .

HMIEAE 2B K R T 5 eT LA 3 5 R
B RN EwmERKEET AR
M0 A R A 4 A R R0 AT DR e N
KT 4> BERE J1 . A3 s 5 W ek R & B A
RO BB E K0 5 DI REW B SR E A Y
FIVZEUFR ) ZE AT FURFRL IS S 5 A2 S0 A7 R HE 5 5 [ B i
ReAcar b = i 3 N E Z MM R R EIEY
FREEL T R R AR B Y ke B B 30 i i
{8 R i P 5 2 20k e R ot 2 AT L S R A R
PSRN TR N SR ORI
PR R B 25 T 2 KR L DT 8 3 4 i R 1 £

50

Jite I FH 52 B 08 358 in AURL 0, I RE 98 45 w5 /N 22 PR
FRAE FH 5 20 300w it s FH 2 RE A% (3% JE 2% | —
AN RO AT AR MVE R . AW & IR B
) I A LR B B R AT DL Rk B )+
PR 1 VR R St A (] e B i P 5 %
ZNEMAETRHEREA B ENEW, SO HAER
Witk 237 d, X 5 DT RF R AE A, AR
WF G 2 I3 W 4 /N A 2 25 B fR B 0+ 1050 4,
HApAS A R & 25K CK 25 4. 14% ~
11.59 %  REHE o Uk A MR R BB K B/ 22 B AR 25
B, Hodr, 450 + 450 Ab BRI IR BB B =L A
944,55 Jitk-hm? .8 CK & 24.50 % . #f& 4 CK
REARRS. 66 20 ~28.57 % i T /NE BrfE AR B

J b S F 5 3R W AS [R) A B 30 5 i S )
e J3E i T 5 349 e A a2 T BT o ) R R AT R
38N, Ao 3 W1k B 1) i 4 Lk B A0 -
THE IR ) R B 4 - Y B A i A ()
e S Bl S X BB AR HE /N W B R AT R
MR 11, 08% ~25. 00% , 75 # B 3 | 3 Ay
9143 S Wi 11 52”450 ml+hm?® 450 ml«hm?® &b
FRCRP 4504-450) I - ZEFF S B bk T 4 i fH 28 i
fE. 450750 TR E R iy 45 Ak B 7 A0 RE A
Jin 5. 27% ~14.56 % iX 5 A7 A RIAF T 45 R — 2.
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Effect of Growth Regulator ‘Duntianbao’ on Growth and

Development of Drip Irrigation Winter Wheat in South Xinjiang

LI Zhong-hua' ,ZHANG Hong-zhi’ ,DUAN Jun-jie’ ,DONG Zhi-qiang®, YU Hai-qing' ,XIN Ke-jiang'

(1. Research Management Office, Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China; 2. Re-
search Institute of Nuclear Technology and Biotechnology. Xinjiang Academy of Agricultural Sciences,Key La-
boratory of Oasis-Desert Crop Physiology Ecology and Cultivation of Agricultural Ministry, Urumqi 830091,
China; 3. Research Institute of Crop Science,Chinese Academy of Agricultural Sciences, Beijing 100081, Chinaj;
4. Heilongjiang Hetian Fengze Xingnong Technology Development Limited Company, Harbin 150000, China)

Abstract: In order to promote high yield and stable yield of wheat,in this paper winter wheat Xindong 20 was
used as test material to study the effect of spraying different concentrations of Duntianbao (amino acid water-
soluble foliar fertilizer) at different development stages on the wheat growing process,chlorophyll content,ag-
ronomic traits and yield in Zepu county of Xinjiang from 2014 to 2015. The results showed that different con-
centration of Duntianbao treatment could improve the chlorophyll content, which were significantly increased by
4.14% to 11.59% compared to the control treatment. Among them,the chlorophyll content reached the high-
est (53.9 mgekg') when spraying 750 mL<hm” and 750 mL+hm* Duntianbao (750+750 treatment)in the ris-
ing and early grouting stage. Different concentration of Duntianbao treatment could reduce the plant height and
enhance the anti-lodging ability of crops; wheat secondary root number, spike length, the total number of stems
were also increased. The yield of each treatment increased 5. 27 %-14. 56 % compared to the control treatment,
and the highest winter wheat yield was 8 227. 20 kgehm™” in the 450+450 treatment. Taking wheat agronomic
traits., chlorophyll content.dry matter accumulation.yield formation factors and yield determination into consid-

and 450 mL+hm?® Duntianbao (450450

treatment) in the rising and early grouting stage of winter wheat is the best effect treatment.

eration comprehensively,we suggested that spraying 450 mL+hm™

Keywords: winter wheat; drip-irrigated; Duntianbao; yield
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