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ABSTRACT

Two Field experiments were carried out o study growth and

productivity of wheat as affected by some growth retardants under water stress
conditions in newly cultivated lands at sandy lands in New Salheyia Region,
Sharkia Governorate . The main obtained results were :-

Growth parameters, i.e. plant height, number and dry weight of tillers, blades
and spikes /plant, flag leaf area, blades area/plant and LAI were significantly
decreased under the water stress conditions. On the contrary, SLW increased
under water stress treatments. Furthermore, results indicated that wheat
planis appeared to be more seusitive to waler siress during tillering stage,
followed by heading stage, meanwhile, the harmful effect caused vnder milk-
ripe stage siress treatment was the lowest one. On the other hand the greatest
value of SLW was obtained by skipping an irrigation at heading stage,
followed by skipping an irrigation at tillering stage whereas the smallest
value obtained under skipping an irrigation at milk-ripe stage.

Spraying wheat plants with 20 ppm uniconazole and / or 750 ppm cycocel
seettied to be the most favourable treatments to increase plant height, number
and dry weight of tillers, blades and spikes/plant, flag leaf area, blades
arca/plant and LAl however, the greatest value of SLW produced by
spraying wheat plants with 1250 ppimn, cycocel,

Yield and its components, i.c. plant height, number of tillers and spikes/plant,
number of spikelets/main spike, spikes weight/plant, grain, straw and
biological yield/plant and /or fed., protein % per grain, Rpp , RPPy;, and
RPP,., were significantly affected by water stress treatments, meanwhile, the
response of crop index and harvest index failed 10 reach the significant level
at 5%. Moreover, the previous yield and its components (except protein %
per grains and RPP,,.) were significantly decreased by missing an irrigation
in centain developmental stages of growth, however, protein % per grains and
RPP,; were significantly increased. Results show that wheat piants appeared
to be more sensitive to water stress during tillering stage followed by heading
stage and milk ripe stage, respectively.
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4- Foliar application with 750 ppm cycocel produced the greatest values of
yield ant its components except RPP,, which produced by 1000 ppm cycocel
and protein % per grains, RPP,;, and RPP,,, with 1250 ppm cycocel.

5- The effect of interaction between skipping of irrigation at different stages of
growth and growth retardant concentrations indicate that wheat plants was
more sensitive to water stress at tillering stage compared with heading and
milk ripe stage, respectively, also, plant growth retardants play as a growth
promoters at the low concentrations and play a role as growth inhibitors at
the highest concentration used, where foliar application with 20 ppm
uniconazole, 500 ppm cycocel and /or 750 ppm cycocel can be the lowest
harmful effect in growth parameters and yield and its components caused by
walter stress conditions.

INTRODUCTION

The importance of wheat in human main food is the well known fact.
Overali the world as well as in Egypt, extensive efforis are continuously paid for
increasing its productivity by means of vertical and/or horizonta! planting. In
Egypt, the crop covers about 2.5 million feddan distributed mainly in the old land
and partially in the new land (Egypt. Stat. Agric. Rep., 1998). On the light of the
present national water policy using wheat cultivars produce high yield under
suitable water regime, is greatly influenced by a number of factors especially
foliar spraying with growth retardants in newly cultivated sandy soils and under
stress conditions of drought and salinity, Thus, this work was carried out to
investigate growth and productivity of wheat as affected by some growth
retardants under water stress conditions in newly cultivated lands in New
Salheyia Region, Sharkia Governorate.

MATERIALS AND METHODS

The present investigation was carried out during the two successive
seasons of 1999/2000 and 2000/2001 in newly cultivated lands under sandy soil
conditions at the New Salheyia region, Sharkia Governorate to study growth and
productivity of wheat c.v. Sakha-69 as affected by some growth retardants under
water stress conditions.

Each experiment was laid out int split-plot design with four replications,
where, the ain plots included the irrigation treatments, while the growth
retardants treatment were distributed in the sub-plots. The experimental vt
consisted of 15 rows, each of 3.5 meter length and 20 cm apart beiween rows,
where the size of each plot was 10.5 square meter, seeded at a rate of 60 kg/fed.
Sowing took place on 24™ and 27" November in 1999 and 2000 in the two
seasons, respectively. The normal agronomic practices of growing wheat were
carried out till harvest as recommended by wheat research Dept., AR.C.
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Each experiment included 28 treatments which were the combination of
four irrigation treatments and seven growth retardants treatments. The factors
under study were:

A- The irrigation treatments;

1- Normal irrigation where wheat plants irrigated with seven days istervals up
to ripe stage (145 days from sowing) i.e. contro! treatment.

2. Missing one irrigation af tillering stage (50 days from sowing).

3- Missing one irrigation at heading stage (85 days from sowing).

4- Missing one irrigation at milk -ripe stage (110 days from sowing).

B- Growth retardants treatments :

1-  Tap water i.e. contro! treatment.

2- 20 ppm unicinazole.

3- 30 ppm unicinazole.

4- 500 ppm CCC.

5- 750 ppm CCC.

6- 1000 ppm CCC.

T- 1250 ppm CCC.

Uniconazole (E-1-{4-chlorophenyl)-4,4- dimethyl-2- (1, 2, 4 - triazol ~ 1
~ ylj -1- penten - 3 - 01) and cycocel “ CCC “ (2- Chioroethyl trimethyl
ammonium chloride) were sprayed twice after 40 and 50 days after sowing,
respectively. Soil characteristics are presented in Table (1).

TFable (1): Mechanical and chemical analysis of soil at experimental sites
(Average of 1999 /2000 and 2000/2001 seasons).

Sand | Silt | Clay Organic| ,  ilable] Available] Available

Texture | pH | matter
% | % | % | o P 0';[‘% N.ppm | K ppm | P, ppm

73.29]23.28]| 3.43 | Sandy [8.00] 049 | 4300 | 134.00 | 12.50 |

Samples of five guarded plants were 1aken at random from each plot of
the four replications to measure growth characters, where, plant height, number
and dry weight of tillers, blades and spikes per plant were estimated, at 115 days
after sowing. Furthermore, flag leaf area “cm™ and blades area “cm*/plant” were
calculated according to Bremner and Taha (1966), whereas, leaf area index (LAI)
was determined according to Watson (1932), meanwhile, specific leaf weight
(SLW) was caiculated according to the method described by Pearce et al.| (1969).

At harvest date, a random of ien plants were 1aken from the middic rows
of each plot to determine plant height “cm”, number of each tillers and
spikes/plant, pumber of spikelets and grains/spike, grain; straw and biological
yields/plant. In addition, relative photosyuthetic potential catio for grain yield
(RPPy), biological yield (RPPy,) and vegetative growih (RPP ...} “g/LAI” were
determined according to Vedovic and Pokorny (1973). Furthermore, grain, straw
and biological yield “Ton/fed” were measured from the whole area of the plot and
then converted to yield per feddan. Then, crop index (grain yield/biological yield)
and harvest index (grain yield/straw yield) were calculated. Crude protein was
determined according to the method described by A O. A, C. (1984).
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The data obtained were subjected to the proper statistical analysis
according 1o Snedecor and Cochran (1990). For comparison between means
L.5.D. at 0.03 level was used.

RESULTS AND DISCUSSION

A- Growih characters :
A-1, Effect of water stress:

Data reported in Table (2) show clearly that missing an irrigation at
tillering, heading / or milk-ripe stages significantly decreased plant height,
number and dry weight of tillers, blades and spikes/plant, flag leaf area, blades
area/plant and LA at 115 days from sowing, On the contrary, SLW sigaificantly
increasad under water stress condition compared with control plants. The negative
significant effect in growth characters could be explained on the basis of the loss
of which effects the rate of cell expansion and ultimate ccll size. Loss of turgidity
is probably the most sensitive process of water stress. Thus, caused a decrement
in growth rate, stem clongation and leaf expansion. The depression in cell
divigion snd enlargement has been carefully discussed by Kramer and Boyer
(19935). The rcsults show clearly that water-stressed plants even watered
rogulatory afterward did not recover to their normal behavior to compensate the
adverss effect caused by the exposure to drought conditions. Owr results
confirmed with those oblained by Abd El-Gawad et a/., (1993), Eid and Yousef
(1994), Abo Shetaia and Abd El-Gawad (1995), Gad El-Rab er a/, (1995),
Yousef and Hanna (1998) Sharaan ef al., (2000), Abo El- Kheir e a/., (2001) and
Kandil et al., (2001). From the presented data in Table 2 it can be concluded that
wheat piants appeared to be movre sensitive to water stress during tillering stage
followed by heading stage and milk-ripe stage in the end of the list order for the
water stress treatments under study = Seif El-Yazal er al., (1984), Mc Master es
al., (1994), Abo Shetaia and Abd El-Gawad (1995) and Kandil er a/.. (2001)
confirmed with our results. It is worthy to mention that irrigation at fate jointing is
recommendad due w its great effect on tiller swrvival This implies that
developmental and physiological processes at laste jointing are critical in
determining final grain yield and water stress should be avoid at this growth
stage. Then, the depression in growth perameters by missing an irrigation in
tiltering stage was more pronounced, where, ever plams were subjected to soil
woisture stress at tillering stage. Such response might be attributed 0 lack of
water sbsorbed, inadequate uplake of essemtial eiements, inhibition of
merigtematic activity and / or reduction in photosynthetic capacity under such
uafevourable conditions (Abo Shetain and Abd El-Gawad, 1995, Kramer and
Boyer, 1995, Shangguan ¢f al., 1999 sad Kandil es aol, 2001). Moreover,
asgimilates rransiocated o new developing tillers and to the spike primordial were
reduced and which were not enough to mentain or develop those organs.

A-2. Effect of growth retardants concentrations :

The results presented in Table (2) indicated clearly that plant growth
retardants significantty affected growth parameters of wheat plants at 115 days
after sowing. Tt is mose worthy to mention that foliar application of 20 ppm
uniconazol caused significant stimulatory effect on plast htight. mumber of
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biades/plant, dry weight of tillers; blades and spikes/plant, flag leaf area, blades

LAI aand SLW, meanwhile, caused insigaificant decrement in number
of tiflers and spikeg/plant. Increasing concentration of uniconazole up to 30 ppm
caused harmful effects for wheat plants represcnted in decveased plant height,
number of titlers/'plant, number of spikes/plant, dry weight of tillers + sheats,
blades and spikes/plant, flag leaf area, blades area/plant and LAI in comparison
with control and 20 ppm updconazol, in addition, aumber of blades and SLW
decreased comparsd with 20 ppm. uniconazole.

With respect 1o foliar spraying with cycocel, foliar application of 500
ppm cycocel increased significantly plant height, number and dry weight of
tillers; blades and spikes/plant, flag leaf area, blades area/plant, LAI and SLW
compared with control treatment. Morgover, the results indicate that increasing
the concentration of CCC to 750 ppm gave maximum significant values of plant
height, number and dry weight of tillers, blades and spikes/plant, flag leaf area,
blades area/plant and LAY compared with other cycocel concentrations. However,
increasing concentration of cycocel up to 1000 and 1250 ppm caused depressive
effects in wheat plants in comparison with 500 and 750 ppm but increased SLW.
[n addition, all growth characters measured (except SLW) in this study reflect
significant decrement in its values and the maximum harmful effects were
reconded with the highest concentration, i.e. 1250 ppm (Table 2).

Generally, spraying wheat plants with 750 ppm cycocel was the
favorable treatment to increase growth characters at 113 days age except SLW
that produced under the concentration of 1250 ppm cycocel.

The enhancement in growth characters by the two favorable and suitable
concentrations of the growth retardams under study (i.c. 20 ppot uniconazole and
750 ppm cycocel) might be attributed to the increment of the photosynthetic
surface area, i.c. blades area and LAI (table 2), thus, photosynihetic efficiency
increased the net assimifation rate (NAR) and relative growth rate (RGR). Also,
the suitable concentration of growth retardants increased considerably the content
of total N, urcidas, sugars and starch in shoot and root system (Shah and
Prathopasenan, 1993). It is worthy to mention that Shalaby and El-Ashry (2001)
ant El-Ashry and Shalaby (2001) reported that plam growth retardant acts as
growth promoter at the lower concentrations but acts as growth inhibitor at the
higher concentrations in faba bean and chickpea, where, in the lower
concentrations the content of endogenous plant growth promoters, i.e. TAA, GA,
and cytokinins were increased, meanwhile, a remarkable decrease was detected
on the content of the plant growth inhibitor ABA. On the other hand, increasing
growth retardant concentrations to the highest levels caused depressive effect on
the endogenous plant growth promoter content and increase ABA content.
Furthermore, they found that the higher concentrations of growth retardant
increased percentage of abnormal pollen mother cells (PMC,), consequently, the
meiotic abnormalities increased with the increase in the concentration of growth
retardant
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The results obtained in this study are in harmony with these obtained by
Imam et al., (1995 a and b), Abo El-Kheir er al., 1999, Zaki, 1999 and Hassanein
et al., 2001 working on the effect of uniconazole and with those reported by Shah
and Prathopasenan (1993), Shalaby (2000) and Hassanein et al., (2001) on the
effect of cycocel.

A-3. Effect of interaction :

Regarding the interaction effect of water stress conditions and growth
retardants concentrations on growth characters data illustrated in Table (3) show
clearly that the effect was significant on plant height, number and dry weight of
tillers, blades and spikes/plant, flag leaf area, blades area/plant and LAT at 115
days after sowing . However, the effect of the interaction on SLW failed to reach
the significant level at 5 %. Data observed that foliar spraying with 750 ppm
cycocel under no skipping an irrigation treatment gave the highest significant
values from growth characters (except SLW), meanwhile, foliar application with
1250 ppm cycocel with skipping an irrigation at tillering stage produced wheat
plant characterized by its lowest significant values of growth characters {except
SLW) and these plants had the highest insignificant valve of SLW. Generally,
foliar spraying with 750 ppm cycocel can overcome the depression in growth
characters resulted by water stress conditions followed by 500 ppm cycocel and
20 ppm uniconazole. In addition, wheat plants were more sensitive to water stress
at tillering stage compared with heading and milk-ripe stages, respectively.

B- Yield and its components :
B-1. Effect of water stress :

Data reported in Table (4) indicate that skipping an irrigation either
tillering, heading /or milk-ripe stages caused significant negative effect on plant
height, number of tillers and spikes / plant, number of spikelets/main spike,
weight of spikes/plant, grain, straw and biological yields per plant and per fed.,
RPPg, RPPy;, and Rpp., - Meanwhile, the effect on protein percentage per grains
was positive and significant. On the other hand, crop index and harvest index
were insignificantly affected by water stress conditions. The depression in these
previous yield components (except protein % per grain) appeared to be greatest
value when the water stress caused at tillering stage followed by heading stage
and skipping an irrigation in milk-ripe stage in the end of the list order,
respectively. On the contrary, skipping an irrigation at tillering stage gave the
highest significant value from protein percentage per grains followed by skipping
at heading stage and skipping at milk-ripe stages, however, the differences
between control plants and skipping at milk-ripe stage was not significant.
Results obtained by Seif El-Yazal ef al., (1984) Mc Master er al., (1994), Abo-
Shetaia and Abd El-Gawad (1995), Kramer and Boyer (1995), Shangguan ef a/.,
(1999), Abo El-Kheir ef ai., (2001} and Kandil er al., (2001) confirmed with our
results. The negative effect of yield and its compoenents caused by skipping an
irrigation could be explained on the basis of the loss of turgidity which affects the
rate of cell expansion and uitimate celi size. Loss of turgidity is probably the mosi
sensitive process to water stress, thus, decrement in growth rate, stem elongation
and leaf expansion. Thus, effect of water stress on cel! division and enlargement
has been carefully discussed by Kramer and Boyer (1995).
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Exposing wheat plants to water shortage resulted in a significant
reduction in dry weight of wheat plant organs, thus, spikes dry weight, grain,
straw and biological yields reflect significant decrement than those of adequate
water supply plants (control plants). Data indicate that water stressed plants even
watered regularly afterward did note recover to their normal behaviour to
compensate the adverse effect caused by the exposure to drought conditions. Such
depression may be attributed to the general retardation of the enzymatic reaction
particularly those concerning with the reduction in photosynthetic rates (Abd Ei-
Gawad et al., 1993). }t is clear also from Table (4) that wheat plants appeared to
be more sensitive to water stress during tillering stage, where, dry matter
production per plants was more significantly decreased than adequate water
supply plants and compared with skipping an irrigation at heading and milky-ripe
stages, respectively. Results in this investigation are in full agreement with those
reported by and Mc Master ef af., (1994}, Kandil et af., (2001) and Abo Eil-Kheir
et al,, (2001), whose mentioned that irrigation at late jointing i1s recommended
due to its greater effect on titler survival. This implies that developmental and
physiological processes at late jointing are critical in determining final grain vield
and water stress should be avoided at this growth stage. The decrement in grains,
straw and biological yields was more obvious when skipping an irrigation at
tillering stage, where, number of tillers and spikes were reduced markably (Table
2).

B-2. Effect of growth retardants concentration :

It is clear from the data presented in Table {4} that wheat plants sprayed
with 20 ppm uniconazole significantly incrcased number of tilters and
spikes/plant, number of spikelets/spike, spikes weight/plant, grain; straw and
biological vields per plant andfor fed., protein % per grains and RPPg..
Increasing concentration of uniconazole up te 30 ppm caused depressive effect on
plant height, number of tillers and spikes/plant, spikes weight/plant, number of
spikelets/spike, grain, straw and biological yields per planis and / or fed. and
RPP,, on the other hand, significantly increased protein % per grains compared
with coniroi and foliar spraying with 20 ppm uniconazole.

With respect to the effect of foliar application with cycocel, data
1llustrated in Table (4) show ciearly that there are significant marked stimulatory
effect on plant height, number of tillers and spikes/plant, number of
spikelets/main spike, grain, straw and biological yields per plant and/or fed.
recording the highest significant values by foliar spraying with 750 ppm cycocel
coinpared with the other six concentrations of growth retardants under study. On
the other hand, data showed that spraying wheat plants with 1000 ppm cycocel
caused significant increment in RPP,, meanwhile, plants sprayed with 1250 ppmn
had the highest protein % per grains, RPPy,, and RPP,,, in comparison with 20,
30 ppm uniconazole, 500, 750 and 1000 ppm cycocel treatments under study

The significant results obtained by uniconazole treatmenis are in good
agreement with those obtained by Imam ef af., (1995 a and b), Abo El-Kheir et
al.. (1999) Zaki (1999} uud Hassanein et al., (2001).



Table (2) : Effect of water stress st certain developmental stages and growth retardants on growth charscters of whest at 115 days

after sowing ( Average of 1999/2000 and 20002001 seasons )

i

Water stress | Growth retacdants | o0 Number/plant Dry weight "yplants [FRgleal {op e "suv
restment cone el o prw e o SR DN Bl s A
pikes | Tillers | Blades | Spikes| "cm

| No skipping 9589 | 604 | 2354 | 563 | 11.85) 502 ] 915 | 1764 | 67608 | 676 | 7.44

tﬁﬁf:smfm'; 9200 | 515 | 2075 | 461 | 1020 | 438 | 760 | 1588 | 54538 | 545 | 8.0

hi:':ﬁ:’i:;e 7300 | 543 | 2183 | 520 | 1091 | a0 | 802 | 1604 @77929 579 | &1
Skipping at &)

milk-ripe satge 94.59 | 572 | 2245 | 538 | 11.24 | 430 | 852 | 1674 | 63290 | 633 | 7.60

L S.D at 5 % level 106 { 022 | 039 [ 018 | 050 | 008 | 621 | o045 |f 1543 | 00 | 007

Control 94.90 | 5.40 | 2043 | 508 | 1115 [ 453 | 809 | 1581 ;61705 | 6.47 | 7.34

! 20 ppm wmiconazole| 96.63 | 558 ) 2284 | 529 | 1212 ] 514 | 873 | 1744 !fd 65108 | 651 | 7.89

| 30 ppm uniconszole | 8696 | 5.14 | 2159 | 468 | 1012 | 422 | 775 | 1386 | 56065 | 561 | 7.53

500 ppmcycocel | 10228 | 6.81 | 2618 | 654 [ 11.95] 525 | 975 | 1846 | 67590 | 676 | 777

! TR ppmcycocel | 10590 | 734 | 2868 | 693 | 1278 | 565 | 1057 ] 2121 | 722.5) 723 | 182

1000 ppm cycocel | 89.19 | 4.77 | 1843 | 424 [ 1050 | 427 | 734 | 1472 | 54272 | 543 | 787

1250 ppmeycocel | 79.76 | 4.08 | 1687 | 368 | 875 | 393 | 603 | 1349 | 48411 | 484 | 312

Ll SD a5 % level 199 | 087 | 136 | 024 | 030 | 012 | 023 | o043 15.66 028 | on

(48
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rable(?.):smaummmmnmmwmmummmmmmmmd
wheat at 115 days after sowing.{ Average of 1992000 and 2000/2007 seasons ).

-
Water stress | Growth retardants m Nataber/plant Dry weight “g/plant Fh::’f Blades area LAl SLW

(reatments conc. (ppm) "cm | Tillers | Blades | Spikes | Tillers | Plades | Spikes | “cmi+ | C™ fpimat’ "mpom’”
i Cowtrot 905 [ 538 | 2196 | 537 | 1203 | 482 | 889 | 1685 | 69113 § 691 | e97
20 ppm uniconazole| 97.10 | 600 | 2365 | 563 | 13030 557 1 903 | 186 | muse | 732 | 76
30ppmuniconazole! 9070 | 569 | 2285 | 545 | 1095] 450 | 885 | 1465 | 61900 | 619 | 127
Noskipping | S00 ppmcycocel | 10430 | 758 | 2785 | 710 | 1274 554 | 1063] 200 | 75400 | 754 | 735
‘ 750 ppmcycocel | 10990 | 780 | 3060 | 740 ) 325! s93 | 1153 228 | 79800 | 798 | 743
1000 ppae cycooel | 91.90 [ 525 | 1965 | 469 | 1125| 454 [ 750 | 156 | 59588 | 59 | 762
u ] 1250 ppmcycocel | 8135 | 458 | i835 | 4.00 | 963 | 426 [ 671 | 149 | 54300 | 543 | 785
Comtrol 9330 | 521 1910 | 446 | 1019 | 424 | 739 | 1495 | 5336 | 553 | 7.66
i 20 ppmunmiconazole| 9545 | 525 | 2100 | 478 | 1099] 473 | 411 | 1665 | 7460 | 574 | 823
| Skippmga | OPPmUsiomazolel 3460 | 479 | 2090 | 400 | 895 | 359 | 729 | 1280 | se200 | se | 715
: ering satge | 300 PPen cycocel | 100.40 | 611 2475 | 590 | 1128 495 | 892 | 1750 | 60540 | 605 818
750 ppmeycocel | 108.80 | 678 | 2650 | 625 (1225 545 | 956 | 1992 | 661.00 | 661 125
i 1000 ppen cycocel | 8560 | 436 | 1732 [ 3.75 | 981 | 41 | 640 | 1367 | sos80 | 496 | 827
1250 ppemcycooel | 7580 | 3.53 | 1565 | 314 | 796 | 362 | 550 | 1250 | 42550 | 426 | 851
t’ Cootol 9475 | 538 | 2000 | S.18 | 1108} 447 | 786 | 1535 | 58924 | 589 | 18
20 ppm uniconezole | 96.50 | 545 | 2290 | 530 | 1181 | 499 | 827 | 1630 | 60300 | 603 | 228
Skipping st | O PP umiconmzole | 8575 | 496 | 2100 | 475 | 1029 | 451 | 726 | 1390 | 54900 | sS4 | 821
hoading satge | S0OPPMycocel | 10190 | 654 | 2590 | 645 | 174 S2 | 945 | 1820 | 63840 | 638 | %1s
I 750 ppmcycocel | 109.50 | 717 | 2250 | 690 | 1266 56 | 1045 | 2075 | 69265 | €93 | 808
' 1000 ppmcyoocel | 8925 | 460 | 1834 | 415 [1e2s| 430 | 75 | 1a2s | sisz0 | osis | w32
| - 1250 ppmecycocet | 7840 | 390 | 1617 | 364 | 852 | 379 | 592 | 1300 | 46512 | ass | sis
Control 95.50 | 563 | 2065 | 529 | 1131 | 460 | 823 | 1610 | 65450 | 655 | 103
20 ppm uniconarole | 97.50 | 560 | 2380 | 545 | 1263 ) 525 | 861 | 1770 | 69522 | 695 | 155
' Skipping sy | 20 PP veiconsaole| B30 | 510 | 2160 | 480 (1027 420 | 758 | 1410 | ste0 [ s | 749
{ milkeripe sage | 00 PP cyoocel | 10250 | 700 | 2620 | 670 | 1204 | s30 | 1000 | 1900 | 70580 | 706 | 751
750 ppmeycocel | 11630 | 759 | 2900 | 700 | 1285 570 [ 1075 2135 | 7sa0 | 738 | 1M
1000 ppmcycocel | 90.00 | 435 | 1850 | 435 | 1070 440 | 830 | 1535 | sero0 | s 184
L 1250 ppmcycocel | $3.50 | 430 | 1730 | 395 | 888 | 405 | 620 | 1355 | se2s0 | s03 | 305
LS.D. & 5 % level 398 | 139 | 2.8 038 | 048 | 019 | 036 | 077 | 2506 | 845 e
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Table (4) : Effect of water stress in certain developmental stages and growth retardants concentrations on yield and its components of wheat plants.
{ Average of 199972000 and 2000/2001 seasons ).

No. of . . . .
Water stress | Growih retasdants ::;“u:l No. of ‘:p‘;ii spikelets/ i‘:’l‘;ﬁ 3:;‘ i":l‘; fi;‘l’; ‘;":l‘; Straw yield | Bio- yicld | RPP, | RPPy, | RPP,., | Protein% | Crop |Harvest
treatments cone. "o tillers/plant plant :;:1‘ ~g/plant” | “giplant” | “gplant{ "giplant”] “torvied* ‘ton/fed, tonvfed,” | "g/LAL -ml" "g/LAI" | per greins | index | index
No skipping 944l | 57 | 544 | 1406 | 3299 | 2659 | 3874 | 6533 | 234 | 391 625 | 193 | 968 | s43 | 963 | 037 | 060
Skipping at
Moneg e 8856 | a7t | 41a) 352 | 2550 | 1969 | 3m50 | 5109 | 178 322 | so00 | 361 | 939 | s78 | 1009 | 036 | 0ss
Skipping ut
henpng oage 9062 | 506 | 464 | 1372 | 2896 | 2075 | 3225 | 3400 | 200 | 34 sal | 376 | 933 | 557 [ 9s0 | 037 | oso
Skipping at
i 9201 | 524 | 499 | 1389 | 3108 | 2008 { 3509 [ so07 | 219 | 3so | s78 | 380 | 935 | 235 | se | 038 [ 061
LS.D. a1 5% level 031 | o042 ] o002 017 | 014 | 047 | 028 | 075 | 012 | o009 ! 036 | 008 | 006 | 013 | 036 | ns | ns.
Control 9304 | 504 | 474 | 1381 | 2901 | 2266 | 3423 | 5689 | 197 132 529 | 367 | 922 | ss5 | 932 | 037 | 059
20 ppm uniconazoke | 93.50 | 53 | 507 | 1aas | 3055 | 2e53 | 3539 | 5992 | 2m 191 614 | 377 | 920 | sa3 | 90 | 036 | 057
30 ppm uniconazole | 84.40 | 485 | 425 | 1338 | 2844 | 2006 | 3308 | s34 | 17 308 | 487 | 3358 | 947 | ss9 | osa | 037 | oss
500 ppm cycocel | 95.59 | se6 | s&s | 1428 | 1286 | 2571 | 3696 | 6267 | 232 | am 633 | 380 | 927 | sa7 | 969 [ 037 | 038
50 ppmcycocel | 10243 | 653 | e16 | 1467 | 343 | 2764 | 3836 | 6600 | 250 | 437 | 687 | 382 | 913 | s31 i 980 | 036 | 057
1000 ppm cycoce! | 8634 | a5 | 414 | 13ag | 2724 | 2075 | 3263 | sa38 | 188 | 309 | 497 | am | wor | so0 | 1009 | 038 | 061
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The increment in grain yield could be a reflection of the effect of
uniconazole on physiological process especially photosynthesis and metabolism
transport (Imam, 1995 a and b). Again, Abou El-Kheir er al., (1999) noticed that
uniconazole increased chlorophyll content, total soluble solids of the cell sap in
the leaves which in tumn positively reflected in increasing seed yield and the
accumulation of metabolic products in the sced. On the other hand, our results in
the case of the effect of cycocel on yield and its components are in a harmony
with those obtained by Shah and Prathopasenan {1993), Shalaby (2000) and
Hassanein e/ al.. (2061) In addition, the enhancement of yield and us
components by foliar spraying with the low and middle rates of cycocel (500 and
750 ppm) might be attributed to the increment of photosynthetic surface area
(Table 2), hence, photosynthetic efficiency increased the NAR and RGR. In
addition, suitabie concentration of cycocele increased considerably the content of
total N, uriedas. sugars and starch in shoot and root system Shah and
Prathopasenan (1993). Also, Shalaby and Ei-Ashry (2001} and El Ashry and
Shalaby (2001) indicated that plant growth retardants play as growth promoters at
the low concentrations and play a role as growth inhibitors at highest
concentrations used.

B-3. Effect of interaction :

Results in Table (5} demonstrated that there was significant effect on
plant height. number of tillers and spikes/plant, spikes weight/plant, number of
spikelets/main spike, grain, straw and biological yields per plant and /or fed..
protein % per grains, RPP; and RPP,,,. of wheat as a result of the interaction
between water stress conditions and growth retardants concentrations, Moreover,
foliar spraying with 750 ppm cycocet under normal irrigation treatment gave the
highest significant values from plant height, number of tillers and spikes/plant,
spikes weight/plant, number of spikelets/spike. grain, straw and biological
yields/plant. Meanwhile, spraying with 1250 ppm cycocel 10 normal irrigation
plants produced the greatest values of RPP, RPPy, RPP,,. Generally, foliar
application with 750 ppm cycocel can minimize the hannfu! effect on yield and
its components caused by water stress conditions followed by 500 ppm cycocel
and 20 ppm uniconazole. In addition, wheat plants was more sensitive to water
stress at tillering compared with heading and milk-ripe stages. respectively.
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