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Coupling effect of water and fertilizer on dry matter distribution
and yield of dryland broomcorn millet

WANG Jun-jie'?, CHEN Ling'-*, WANG Hai-gang'*, ZHANG Pan-pan®, QIAO Zhi-jun'-?
(1. Institute of Crop Germplasm Resources, Shanxi Academy of Agricultural Sciences, Taiyuan, Shanxi 030031, China;
2. Key Laboratory of Crop Gene Resources and Germplasm Enhancement on Loess Plateau, Ministry of Agriculture, Taiyuan,
Shanxi 030031, China; 3. College of Agronomy , Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: Using Jinshu 7 as material, we studied the coupling effect of water and fertilizer treatment on photosyn-
thesis, dry matter distribution, and yield of broomcorn millet. The results showed that leaf area and rate of net photosyn-
thesis increased first and then decreased. Leaf area reached maximum at heading stage, whereas net photosynthesis was
highest at flowering stage. The distribution of the dry matter in the leaf was higher than that in the stem. The transloca-
tion rate of dry matter for the leaf and the stem was highest for the nitrogen rate of 150 kg*hm~2, phosphorus urea rate of
120 kg-hm ™2, or water-keep agent urea at 60 kg*hm 2. The yield was highest when the nitrogen urea was applied at the
rate of 150 kg*hm =2, phosphorus urea 120 kg*hm™~2, water-keep agent urea 60 kg-hm 2. Yield was positively correlat-
ed with panicle number, ear weight per plant, and ear length, with the correlation coefficients being 0.88, 0.80, and
0.7, respectively. The yield increased with fertilizer for a certain range. It is recommended that rate of 150 kg*hm ™~ for
nitrogen, 120 kg*hm ™2 for phosphorus, and 60 kg*hm~? for water-keep agent urea should be used for dryland broomcorn
millet production.

Keywords: broomcorn millet; coupling effect of water and fertilizer; dry matter distribution

B~ ( Panicum miliaceum L.) 2@ IEFTHEE  BEZWIEY SR & EERE, KT 5™
BANEY), B E I R T RN Ok SR iR TR R B R R 8

oA B #:2013-02-28

EETE AR IBEZE T BT L ARE R H (CARS - 07 - 12.5)

YEE BN : EEAR985—), 5, oG B B 0F 50 A, BN R BEFHRREEHIE o E-mail: xiaoleiwangjie @ 163 . coms
HIE—EH PR ¥%(1982—), Z, INPGB I LT AE , E BN GBEF AR IEHST . E-mail : 42078795 @ qq. com,

BEEE TRRE(1964 - ), B, INPEWT A WF 5 51, 22 A FLBE TRk 35 Rl BT IR A 55 TAE o E-mail : nkypzs @ yahoo. com. cno



514

FRNGE IRIEHR S X BE T TP B e Al i (520 141

TERARME T K E KT XU, B i
RIPE SRR R 5 7K 43 R 2 B HOR PR i B
MR T 7K A3 R, A LA 5 BRI L, (7K I
A EE 35 20 DOK AR IS Fn - DLIE AR 7K /) B
300 SBRAERE , K A FIEREXHE ) T 4 o B
53l - O g i g Ak R R R
TS G AR L K 2 069.96 m? - hm 2, it
JIEE 225 kg hm ™24 BEAH Y K = B A ORIV Y
FLR S BRI, O FAR B KB & o AR
PAZELOIRIF 5 45 i A Y 179.2 kg hm ™2 i R 126
kg* hm ™2 FI7E K i 282 mm AL B A W& /N EE H
JRAE SR LA i K. £ s
HBE TR EAE 60 7Kk - hm ™2, Jiti A 7E 60 kg hm ™2
T, BEREAR AT B a7 i SORB AR A 8 1 A U Ak A
FPEF SRS A X K 70% ~ 80% |
REIBHEE 600 kg N+hm™2H1 420 kgP,0s - hm = 24b Hf
1) B R A B o R G | % I Il R 8 O A
IKNERE G A9 A TR 7E KRR b, i 06 T 8
F RIS LA/, I8 6 T W) o3z % Jr 1 1 F
FEH D ILARGE o ARG AT KRR A X T T
B 5E 5P RS AT K IR AR S R BE T
FIBLER , DASHERZ B i o i 5 b BE 1 7= i S /K 4 )
AR SR, LR A S AL, o R R BE b &
FEBEF A=W 1 o
U bR
1.1 RIeXE5R

REE T 2012 4 6—10 H 72 1 757 4 o] iy B
[ S R EEATIEAT I XA 8. 8°C , AR RN 1t
460 mm 7247, FEVR A UA FRIZEWAEN A R
AL, TCHRIE 150 d 247 . TR IR IEGE B T
ERER
1.2 REFRSIREET

Pk O R, IR G, A LR S
22.01 g-kg™ ', BRfE A 43.79 mg kg™, R 16.59
mg- kg™, A 153.66 mg- kg™ ALK LA A IR
R, 54l N 46% 5 i BEIRES , 7% P,0s 12% o K L Fh
BT, WK EZHE, R 4 4K, K
2 A K-, IASHERE TSR KRR R it BE, 36 9 A4k
PORKILEE 1. A EE 3 K, FEHLIX 4 HE
F,NK TR 15 m?,
1.3 WikIBIRSFHiE
1.3.1 rt@Bag 7ERLAH/NXh, SRl K —
HABEF 3 BRI TARIC , TArBE R T AR

JFAES] ESRI Y, SR T CI - 203 SO/ - Hi AR
ASCI 2 B ¥ = 2548 AR

Rl BRIBEFHSENE/ (kg hm?)

Table 1 Nutrient inputs of treatments

i PRI
Treatment N P05 Water-keep agent

CK 0 0 0

F Gy 0 120 0

Gy 75 60 0

F5Cy 150 120 0

F4Co 225 180 0

F G 0 120 60

F,Cy 75 60 60

F;Cy 150 120 60

F,Cy 225 180 60

VE L F AR, C AR AR
Note: F, fertilizer; C, water-keep agent.
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Fig.1 Effect of different treatments on millet leaf area
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Fig.2 Effect of different treatments on Pn
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Table 2 Comparison of transportation rate and translocation rate of dry matter among organs in broomcorn millet

R Tt/ (g kR ")

BT Frht /(g k)

Trﬁi%ms ii:i Maximum dry_weighl Dry weight at l_nalurily *ﬁijf;zﬂ Transpo'rlation
/(g plant~") /(g plant=1) ratio
F.G, it Leaves 3.08 2.24 27.32 14.40
25 Stems 13.38 10.30 22.98 52.64
F,C, it Leaves 4.17 2.63 36.85 24 .87
Z£ Stems 10.96 8.02 26.82 47.63
FiCy M Leaves 4.10 2.37 42.32 17.58
Z£ Stems 10.12 6.27 38.07 39.02
it Leaves 3.94 2.66 32.52 19.41
F.Co i
== Stems 9.37 7.15 23.66 33.57
Mt Leaves 2.43 2.04 16.36 6.98
o 2% Stems 6.61 5.73 13.43 15.57
FG it Leaves 3.15 2.20 30.36 15.29
2% Stems 8.94 6.83 23.54 33.60
£, it Leaves 3.51 2.15 38.70 16.08
2£ Stems 8.76 5.94 32.26 33.48
FiC, it Leaves 3.76 2.13 43.28 16.29
Z£ Stems 12.11 7.05 41.82 50.78
£G - Leaves 3.09 2.35 24.05 12.94
2% Stems 10.84 8.59 20.78 39.25
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AR RITY 9 K5 > By > Fy > Fy > CKo ) —E AR
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S3 R L — i 0 FE gt 23 IS PO . FEAN TR
BIREFR AT, LALBR F5Cy 1 F5Cy B P28 F A,
43904 5 389.36 kg*hm~>Fi1 5 336.00 kg*hm ™2, Fb Xt
WA 36.47% F1 35.83%

FiCo F2C0 F3Co F4Co CK FiCi F2:Ci FiCi FaCi
4b i Treatment

AR REFRFRIR RIS 0.01 ZFHKF,
Note: Different letters indicate significant differences at P <0.01.
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Fig.3  Effect of different treatments on grain yield of broomcorn millet
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Table 3 Effect of different treatments on yield components and agronomic traits of broomcorn millet

e ER AbHH Treatments
Yield factors F,Co F,G Gy F4Co CK F,C FC F;C; F,C
A Ak K 4. -2
AR 0TI o5 0ip 110.06BCD  116.06AB  103.05D 75.04F  107.03CD  114.05ABC  120.06A  81.04EF
Panicle number
FHK Far length/em  40.00C 42 .25ABC 43 .50AB 42 .00ABC  33.50D 40.50C 42 .50ABC 44 .50A 41.00BC
A
iﬂih H/g 8.58DE 11.50ABC 13.01AB 9.56CD 6.51E 11.02BCD  11.89ABC 13.86A 9.24CD
Ear weight per plant
{*Mﬁ/g 9.72AB 9.76AB 9.56B 9.77AB 9.61B 9.63B 10.02A 9.57B 9.76AB

1000-grain weight

TE AR FRFRERE P<0.01 BFEKF-
Note: Different letters indicate significant differences at P <0.01.
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KO
XA SRR BRI PR | TR R
PEATAAIR I MY (3R 4) , 4 AR BA PR TR EE A1, A AL
R AR T A R R 2 5 P R A B 2 IR A
oA SRS AR A R R AR R S ARG,

5 TORE AN S IR ARG RS AR E AR
WFIEMSE, 5 TR A B B RS S
TR A B A, T RIS e i
PR A RO, LU R A A, TR
Xt AR R A AR 1A RO BE = K
e i A T B E

R4 BEFFrEaS5XERZUHREFENMERENEXESH

Table 4  Correlation analysis between the yield components and main agronomic traits of broomcorn millet

PR AR FHK bR FRLTE
Yield components Panicle number Ear length Ear weight per plant 1000-grain weight
FHH Ear length 0.77° "
HPRBEE Ear weight per plant 0.84" " 0.83" "
THiTE 1000-grain weight 0.05 0.01 -0.08
FEAE Yield 0.88" " 0.71" % 0.80" " 0.09

TE o Fll ¢ SRGIFRRA B3 (P < 0.05) AR 23 (P <0.01)

Note: * and * * indicate significant correlation at 0.05 and 0.01 levels respectively.
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